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(54) LIGHT EMITTER AND DISPLAY DEVICE USING IT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light emitter, which has fluorescent matter for 
converting at least a part of the light emitted from an LED chip and emitting light and 
has high brightness, high efficiency, and afterglow without depending on use 
environment, and a display device using it 

SOLUTION: This light emitter has an LED chip 102 where the light emitting layer is a 
gallium nitride compound semiconductor, and fluorescent matter which absorbs at least 
a part of the light emitted from this LED chip 102 and converts the wavelength and 
emits light In this case, this is a light emitter where the main peak of the light emission 
of the above LED chip 102 ranges from 360nm to 530nm, and also the above fluorescent 
matter is activated by bivalent europium and the chemical composition formula is (M1- 
p-qEupQq)0.n(AI1-nBn)203. But, M in the composition formula is bivalent metal and Q 
is an activator. 



I 0 3 — — _ 



1 0 4 




1 U 1 



-ICS 



LEGAL STATUS 

[Date of request for examination] 15.01.2001 
[Date of sending the examiner's decision of rejection] 25.10.2002 
[Kind of final disposal of application other than the examiner's withdrawal 
decision of rejection or application converted registration] 

[Date of final disposal for application] 10.12.2002 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of rejection] 

[Date of extinction of right] 



http://www1 9.ipdl.ncipi.gojp/PA1 /result/detail/main/wAAADOaqoBDA41 01 1 2557P1 .htm 



2007/02/08 



JP.10-U2557.A [CLAIMS] 
* NOTICES * 



1/1 ^— V 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The luminescence equipment with which said fluorescent material is activated with divalent europium, and a chemical- 
composition type is characterized by to be O-n (M1-p-qEupQq) (aluminum1-mBm) 203 while a luminous layer is luminescence 
equipment which has the LED chip which is a gallium-nitride system compound semiconductor, and the fluorescent material which 
absorbs a part of luminescence [ at least ] from this LED chip, carries out wavelength conversion and emits light and the main 
luminescence peak of said LED chip is in 360nm to 530nm. 

however — M in 0.0001 <=p<=0.5, 0.0001<=q<=0.5. 0.5<=n<=10, 0<=m<=0.5, 0.0002 <=p+q<=0.75. and an empirical formula — Mg — It is at 
least one sort chosen from the group of the divalent metal which consists of calcium, Sr, Ba, and Zn, and Q is co-activating agent and is 
at least one sort chosen from the group which consists of Mn, Zr, Nb, Pr, Nd, Gd, Tb, Dy, Ho, Er, Tm, Yb, and Lu. 
[Claim 2] The inner lead electrically connected to the LED chip arranged in the cup of a mounting lead, and this LED chip using the 
conductive wire, The coating member with which you made it filled up in said cup, and the mold member which covers a part of this 
coating member, an LED chip, conductive wire and mounting lead, and inner lead [ at least ], It is the light emitting diode which **** and 
said LED chip is a gallium nitride system compound semiconductor. And light emitting diode characterized by being translucency resin 
which said coating member is activated with divalent europium, and contains the fluorescent material whose chemical composition type 
is O-n (M1-p-qEupQq) (aluminum 1-mBm) 203. 

however — M in 0.0001 <=p<=0.5. 0.0001<=q<=0.5, 0.5<=n<=10, 0<=m<=0.5, 0.0002 <=p+q<=0.75, and an empirical formula — Mg — It is at 
least one sort chosen from the group of the divalent metal which consists of calcium, Sr, Ba, and Zn, and Q is co-activating agent and is 
at least one sort chosen from the group which consists of Mn, Zr, Nb, Pr, Nd, Gd t Tb, Dy, Ho, Er, Tm, Yb, and Lu. 

[Claim 3] The display which has the drive circuit which connected luminescence equipment according to claim 1 to the drop arranged 
two or more and this drop electrically. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] The invention in this application has the fluorescent material which a part of luminescence [ at least ] from the 
LED chip which is especially a light emitting device is changed [ fluorescent material ], and makes it emit light with respect to the 
luminescence equipment used for the back light light source, an LED indicator, an illumination type switch, various indicators, etc., and 
does not twist it to an operating environment, but relates to high brightness, and efficient, the luminescence equipment which has 
afterglow nature and the display using it. 
[0002] 

[Description of the Prior Art] Various displays are prepared today with development of portable electronic devices, such as a 
transceiver, a camera, a pocket bell, portable radio, a videocassette recorder, and a notebook sized personal computer, for operability or 
the improvement in visibility. There are some which used liquid crystal equipment for one of the display of this, and the back light is 
provided so that it can be used also in a dark place. Since there is a merit, like a time etc. increases, emitting light especially in a low 
power and high brightness is called for, so that it will carry out, if. as for the back light for portable electronic devices, such a back light 
reduces the power consumption. The thing which makes the light source from an LED chip emit light in high brightness by making light 
emit in the shape of a field etc. is in such one of the back light light sources. An LED chip is small and carries out luminescence of a 
color efficient and skillful in it. Moreover, since it is a semiconductor device, there are no worries about a ball piece etc. An initial drive 
property is excellent and it can consider as the back light light source using the description that it is strong to the repeat of vibration or 
ON/OFF lighting etc. 

[0003] On the other hand, a duty of installation of a guide light is imposed upon locations in which there are many people and it gathers, 
such as a theater and a hotel, for the fire prevention regulations of the Fire Service Law enforcement ordinance and national each city 
etc. When a power source in ordinary use is severed by disaster, such as an earthquake and a fire, and other catastrophic failures, it 
changes to a standby power source automatically, and lighting for 20 minutes or more is needed. It can also consider as the drop which 
employed efficiently the property of the LED chip which is a high brightness low power also in such a guide light. 

[0004] However, the back light made to form using an LED chip is a semi-conductor light emitting device, and although it is a low power, 
it consumes cell power. Therefore, it may become a big load in order to make it drive for a long time, when there are few amounts of 
accumulation of electricity of a cell power source. Moreover, the light may be put out, if the standby power source of a drop is 
destroyed at the time of disaster or a feeder circuit carries out a broken line etc. Therefore, when the case where there is little power, a 
feeder circuit, etc. stop, the drop which can display sufficient brightness is called for. 
[0005] 

[Problem(s) to be Solved by the Invention] The display which has light emitting diode and the fluorescent material excited by it as a 
display in alignment with such a request can be considered. 

[0006] However, an LED chip has some which have various luminescence wavelength according to a presentation, structure, etc. of a 
semi-conductor. Similarly, various things, such as that to which the fluorescent material excited with an LED chip also has organic, an 
inorganic compound, and afterglow nature in fluorescent dye and a fluorescent pigment pan, are mentioned. 

[0007] Moreover, when it approaches around an LED chip and arranges a fluorescent material, it is exposed to the beam of light of 40 
times and the strong exposure reinforcement which reaches also more than it depending on the case from about 30 times rather than 
sunlight. When the amount of the improvement in conversion efficiency of a fluorescent material or the fluorescent material used is 
reduced using the semi-conductor which has a high energy band gap for the LED chip which is a light emitting device especially, even if 
it says that a light region has the main luminescence which emitted light from the LED chip, light energy becomes high inevitably. 
Moreover, if light may be emitted in an ultraviolet-rays field, luminescence reinforcement is raised further and it is used over a long 
period of time, the fluorescent material itself will tend to deteriorate. The fluorescent material similarly prepared near the LED chip is 
exposed also to elevated temperatures, such as heating from the temperature up and external environment of an LED chip. Furthermore, 
although the light emitting diode which is one sort of luminescence equipment is generally covered by resin mold, it cannot remove 
completely the moisture which adhered at the time of preventing penetration of the moisture from an external environment etc. 
completely, or manufacture. Depending on a fluorescent material, such moisture may promote degradation of a fluorescent material with 
the high energy light and the heat from a light emitting device. Moreover, when a fluorescent material deteriorates, there are that to 
which a fluorescent material becomes blackish and the external ejection effectiveness of light falls, and a remarkable case where 
afterglow nature becomes short. Furthermore, also when stopping showing afterglow nature, it is. Therefore, the invention in this 
application solves the above-mentioned technical problem, and it aims at offering the luminescence equipment with which decline in 
luminescence **** has afterglow nature very few under high brightness and the operating environment of long duration more. 
[0008] 

[Means for Solving the Problem] A luminous layer is luminescence equipment which has the LED chip which is a gallium nitride system 
compound semiconductor, and the fluorescent material which absorbs a part of luminescence [ at least ] from this LED chip, carries out 
wavelength conversion and emits light, said fluorescent material is activated with divalent europium, and the invention in this application 
is luminescence equipment whose chemical composition type is O-n (M1-p-qEupQq) (aluminum 1-mBm) 203 while the main 
luminescence peak of said LED chip is in 360nm to 530nm. however, M in 0.0001<=p<=0.5, 0.000 1<=q<=0.5, 0.5<=n<=10, 0<=m<=0.5, 
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0.0002 <=p+q<=0.75, and an empirical formula — Mg — it is at least one sort chosen from the group of the divalent metal which consists 
of cateium, Sr, Ba, and Zn, and Q is co-activating agent and is at least one sort chosen from the group which consists of Mn, Zr, Nb. Pr, 
Nd, Gd, Tb, Dy. Ho, Er, Tm, Yb. and Lu. 

[0009] Moreover, the inner lead electrically connected to the LED chip arranged in the cup of a mounting lead, and this LED chip using 
the conductive wire, The coating member with which you made it filled up in said cup, and the mold member which covers a part of this 
coating member, an LED chip, conductive wire and mounting lead, and inner lead [ at least ], It is the light emitting diode which **** and 
said LED chip is a gallium nitride system compound semiconductor. And it is the light emitting diode which is translucency resin which 
said coating member is activated with divalent europium, and contains the fluorescent material whose chemical composition type is O-n 
(M1-p-qEupQq) (aluminum 1 -mBm) 203. however, M in 0.0001 <=p<=0.5, 0.0001 <=q<=0.5, 0.5<=n<=10, 0<=m<=0.5, 0.0002 <=p+q<=0.75, 
and an empirical formula — Mg — it is at least one sort chosen from the group of the divalent metal which consists of calcium, Sr, Ba, 
and Zn, and Q is co-activating agent and is at least one sort chosen from the group which consists of Mn, Zr, Nb, Pr, Nd, Gd, Tb, Dy, Ho, 
Er, Tm, Yb, and Lu. 

[0010] Furthermore, it is the display which has the drive circuit which connected above-mentioned luminescence equipment to the drop 

arranged or more to two, and this drop electrically. 

[0011] 

[Embodiment of the Invention] As a result of various experiments, an inventionHn-this-application person came to accomplish the 
header invention in this application for the ability of the fall of high brightness and the optical effectiveness at the time of use of long 
duration, or afterglow nature to be prevented, when light energy chooses a specific semi-conductor and a specific fluorescent material 
in the luminescence equipment which carries out wavelength conversion of a part of luminescence [ at least ] from a comparatively high 
LED chip with a fluorescent material. 

[0012] That is, to excel in 1. lightfastness is demanded as a fluorescent material used for luminescence equipment. Since it strong- 
emanates from minute fields, such as a semi-conductor light emitting device, especially, it needs to be equal also to the strong exposure 
which reaches also 40 times from about 30 times of sunlight enough. 2. Since it is arranged near the light emitting device, the 
temperature characteristic be good. 3. Having the descriptions, like afterglow nature does not fall with the light of being 
[ weatherability ]-according to use environment of luminescence equipment 4. luminescence equipment, heat, etc. is called for. 
[0013] The invention in this application uses O-n (aluminum1-mBm) 203 for the luminous layer of a light emitting device for the gallium 
nitride system compound semiconductor element which has a high energy band gap as a fluorescent material (M1-p-qEupQq) as what 
fulfills these conditions. Even if it is the case where the high energy light in the light region emitted from the light emitting device by this 
is irradiated near the long duration at high brightness, the fall of luminescence brightness or afterglow nature can consider as very little 
luminescence equipment. 

[0014] As an example of concrete luminescence equipment, the chip type LED is shown in drawing 2 . The LED chip 202 which used the 
gallium nitride system semi-conductor is made to have fixed using an epoxy resin etc. in the chip type LED case 204. The gold streak is 
electrically connected to each electrode of the LED chip 202, and each electrode 205 in which it was prepared by the case as a 
conductive wire 203, respectively. (SrO.952EuO.03DyO.015TmO.003) Homogeneity is made to carry out hardening formation of what 
carried out mixed distribution of the 0-(aluminum 0.988B0.012) 203 fluorescent material into the epoxy resin as a mold member 201 
which protects an LED chip, a conductive wire, etc. from external force etc. The LED chip 202 is made to emit light by making such 
luminescence equipment supply power. The color mixture light of luminescence from the LED chip 202 and luminescence from the 
fluorescent material excited by the luminescence emits light. In after switching off an LED chip, it can consider as the luminescence 
equipment which can emit light only by the afterglow from a fluorescent material. Hereafter, the configuration member of the invention in 
this application is explained in full detail. 

[0015] (Fluorescent material) The fluorescent material which is excited as a fluorescent material used for the invention in this 
application by the electromagnetic wave which emitted light from the semi-conductor luminous layer, and emits light is said. As a 
concrete fluorescent material, it is O-n (M1-p-qEupQq) (aluminum1-mBm) 203. Various things are mentioned as a use gestalt. It is good 
also considering opening which shuts up an LED chip in the bulk layer of a fluorescent material etc., and the light from an LED chip 
specifically penetrates in a fluorescent material layer as 1 thru/or luminescence equipment of a configuration of having two or more. 
Moreover, you may make it form in extent which is made to contain the fine particles of a fluorescent material in the resin which covers 
an LED chip, or glass, and the light from an LED chip penetrates thinly. Furthermore, you may make it mix in the edge strip between the 
light emitting diodes which arranged two or more light emitting diodes. Various color tones and afterglow nature can be chosen by 
choosing adjusting various ratios of the particle size of a fluorescent material, a fluorescent material, resin, etc., and spreading and fills, 
and the luminescence wavelength of a light emitting device. 

[0016] Furthermore, content distribution of a fluorescent material influences color mixture nature, endurance, etc. That is, it is easy to 
control degradation by moisture that it is harder to be influenced of the moisture from an external environment etc. toward an LED chip 
by the front-faces side, such as the coating section which the fluorescent material contained, and a mold member, when the distribution 
concentration of a fluorescent material is high. On the other hand, if distribution concentration becomes high toward an LED chip to a 
mold member front-face side about content distribution of a fluorescent material, although it will be easy to be influenced of the 
moisture from an external environment, the effect of generation of heat from an LED chip, exposure reinforcement, etc. can control 
degradation of a fluorescent material fewer. Such distribution of a fluorescent material can be made to form variously by making the 
member containing a fluorescent material, formation temperature, viscosity, the configuration of a fluorescent material, particle size 
distribution, etc. adjust. Therefore, various distribution concentration of a fluorescent material can be chosen according to a service 
condition etc. 

[0017] or the fluorescent material used for the invention in this application touched the LED chip, when it approaches and has been 
arranged, it is enough — it ********. Moreover, especially when the heat dissipation from an LED chip is large. 1.5 to 3 has desirable n. 
The activator and co-activating agent which are introduced into the afterglow nature fluorescent material of the invention in this 
application influence a fluorescence color and afterglow brightness greatly. Therefore, according to an application, it can adjust to the 
range as shown below, respectively. 

[0018] That is, about the concentration p of Eu of an activator, it is desirable to adjust Sr of a parent to the range permuted 0.5 mols or 
less 0.0001 mols or more to one mol of fluorescent materials. This is because it is in the inclination for afterglow brightness to fall as a 
result by light absorption worsening when fewer than 0.0001 mols. On the contrary, when it increases more than 0.5 mols, it is in the 
inclination for lifting afterglow brightness to fall, about concentration quenching. When the range of p is 0.001<=p<=0.06, afterglow 
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brightness can make it high more. 

[001 93 Luminescence of Eu comes to show afterglow nature by introducing co-activating agent, it was chosen out of the group which 
consists of Mn, Zr, Nb, Pr, Nd, Gd, Tb, Dy, Ho, Er, Tm, Yb, and Lu as co-activating agent — a kind is effective even if not few. 
[0020] Especially in the case of Sr, divalent metal M of Dy which is the parent of a fluorescent material is effective on an afterglow 
disposition, and the density range of the Dy concentration q has 0.0005 or more and 0.03 or less desirable range. Similarly, as for Nd. in 
the case of calcium, divalent metal M which is the parent of a fluorescent material has effectiveness especially at especially the 
improvement in afterglow brightness, and the range of the Nd concentration q has 0.0005 or more and 0.03 or less desirable range. The 
synergistic effect can be demonstrated by 2nd activating other co-activating agent to these co-activating agent Dy and Nd. 
[0021] When choosing Dy as the first co-activating agent, the range where the Mn concentration q of the 2nd co-activating agent is 
desirable is 0.0001 or more and 0.06 or less, and, specifically, 0.0005 or more and 0.02 or less range is still more desirable. Moreover, 
when choosing Dy as the first co-activating agent, the range where the Tm concentration q of the 2nd co-activating agent is desirable 
is 0.0003 or more and 0.02 or less, and 0.0004 or more and 0.01 or less range is still more desirable. Similarly, when choosing Dy as the 
first co-activating agent, the range where the Lu concentration q of the 2nd co-activating agent is desirable is 0.0001 or more and 0.06 
or less, and 0.0004 or more and 0.04 or less range is still more desirable. When choosing Dy as the first co-activating agent, the range 
where the Nb concentration q of the 2nd co-activating agent is desirable is 0.0001 or more and 0.08 or less, and 0.0003 or more and 
0.04 or less range is still more desirable. When choosing Dy as the first co-activating agent, the range where the Yb concentration q of 
the 2nd co-activating agent is desirable is 0.0002 or more and 0.04 or less, and 0.0003 or more and 0.01 or less range is still more 
desirable. When choosing Dy as the first co-activating agent, the range where the Zr concentration q of the 2nd co-activating agent is 
desirable is 0.002 or more and 0.70 or less. When choosing Dy as the first co-activating agent, the range where the Er concentration q 
of the second co-activating agent is desirable is 0.0001 or more and 0.03 or less. Furthermore, 0.0005 or more and 0.02 or less range is 
desirable. When choosing Dy as the first co-activating agent, the range where the Pr concentration q of the 2nd co-activating agent is 
desirable is 0.0001 or more and 0.04 or less. Furthermore, 0.0005 or more and 0.03 or less range is desirable. 

[0022] When introducing Nd as the first co-activating agent, the range where the Tm concentration q of the 2nd co-activating agent is 
desirable is 0.0001 or more and 0.06 or less, and 0.0005 or more and 0.02 or less range is still more desirable. When introducing Nd as 
the first co-activating agent, the range where the Pr concentration q of the 2nd co-activating agent is desirable is 0.0001 or more and 
0.06 or less, and 0.0005 or more and 0.02 or less range is still more desirable. When introducing Nd below as the first co-activating 
agent, the range where the Ho concentration q of the 2nd co-activating agent is desirable is 0.0001 or more and 0.06 or less, and 0.0005 
or more and 0.02 or less range is still more desirable. When introducing Nd below as the first co-activating agent, the range where the 
Dy concentration q of the 2nd co-activating agent is desirable is 0.0001 or more and 0.06 or less, and 0.0005 or more and 0.02 or less 
range is still more desirable further again. 

[0023] About the parent presentation of an afterglow nature fluorescent material, a part of aluminum can also be permuted by boron. In 
this case, the decay characteristic can also be made to improve still more greatly. Therefore, more preferably, the range which 0.5 mols 
of boron permute by the fluorescent material used for the invention in this application from 01 mols of the total number of mols of 
aluminum is desirable, and near 0.05 mol is [ it is the range which becomes 0.25 mols from 0.005 mols, and ] the most desirable. In order 
to introduce boron, it is desirable that only the amount corresponding to it deducts and teaches aluminum. 

[0024] As for the afterglow nature fluorescent material used for the invention in this application, it is desirable to choose SrO, MgO, 
aluminum 203, a metallic oxide like Eu203, or a compound that turns into an oxide easily by calcinating at an elevated temperature like 
CaC03, SrC03, and BaC03 as a raw material. Other than a carbonate, there are a nitrate, an oxalate, a hydroxide, etc. as such a 
compound. Moreover, as a boron compound, a boric acid or the borate of an alkaline earth can be used, and a boric acid is desirable 
especially. The purity of a raw material influences afterglow brightness greatly, it is desirable that it is 99.9% or more, and it is still more 
desirable that it is 99.99% or more. The raw material which mixed these can be calcinated under reducing atmosphere in 1 200-degree-C 
or more temperature requirement 1600 degrees C or less, and a fluorescent material can be obtained for a burned product by grinding 
and carrying out a screen. In addition, the mixed ratio of a raw material can be determined by mixing the amount of theory for acquiring 
the target presentation. 

[0025] Although the fluorescent material used for the invention in this application presents strong luminescence by divalent Eu of an 
activator fundamentally, divalent Eu has absorption in the large area of an ultraviolet area from the light. Therefore, even if it uses a 
gallium nitride system compound semiconductor, efficient luminescence is fully possible. Moreover, an afterglow phenomenon appears by 
making the parent of a fluorescent material dope at least one sort chosen from the group which consists of Mn, Zr, Nb, Pr, Nd, Gd, Tb, 
Dy, Ho, Er, Tm, Yb, and Lu as co-activating agent. 

[0026] If boron is made to contain in an afterglow nature fluorescent material, the crystallinity of aluminates can be made good, and 
afterglow time amount and afterglow brightness can also be made to improve further by stabilizing an emission center and a trapping 
center. Moreover, boron also has the effectiveness which works as flux to coincidence and promotes the crystal growth of a fluorescent 
material. 

[0027] When the total number of mols of the total number of mols of the oxide of divalent metal, an activator, and co-activating agent, 
an alumina, and a boric acid is about 1:1, n= 1 [ i.e., ], as a result of analyzing according to an X diffraction, the crystal structure serves 
as monoclinic system of SrAI204 mold, and green luminescence which has a peak in the wavelength of 520nm is shown. Moreover, 
although the low concentration whose permutation of boron is about 1 mol % shows the structure of SrAI 407 which should be 
generated from a preparation presentation when the total number of mols of the total number of mols of the oxide of divalent metal, an 
activator, and co-activating agent, an alumina, and a boric acid is taught to 1:2, n= 2 [ i.e., ], and is calcinated, boron serves as mixture of 
Sr4aluminum 14025 and SrAI 12019 from this by high concentration. That is. by containing boron, the crystal structure can change and 
afterglow nature can also be raised. Similarly, at the time of n= 1.75, it can be set to Sr4aluminum 14025, and thermal resistance etc. 
can also be raised more. As for such a presentation, it is desirable to make it choose in consideration of the purpose of use, the 
emission spectrum from an LED chip, or the excitation spectrum of a fluorescent material. 

[0028] That is, the luminescent color can be changed to blue, a bluish green color, green, and Oshi by adjusting a parent presentation to 
the specific range. Moreover, by boron content to a parent presentation, stabilization of the crystal structure and particle growth can be 
promoted and high brightness-ization of afterglow can be attained as the result. Furthermore, when-izing of the afterglow brightness can 
be carried out [ high brightness ] further and especially Zr is chosen as the second co-activating agent with the combination of the first 
co-activating agent and the second co-activating agent, a luminescent color tone can also be changed. 

[0029] In the luminescence equipment of the invention in this application, a fluorescent material may mix two or more kinds of 200-n 
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(M1-p-qEupQq) (aluminum 1 -mBm) 3 fluorescent materials. Two or more kinds of 200~n(M1-p-qEupQq) (aluminum1-mBm) 3 
fluorescent materials with which the element and content of M or Q differ from each other can be mixed, and a luminescence 
wavelength component can also be increased. Thereby, it can also consider as the luminescence equipment which can choose the 
various luminescent color. Moreover, it can consider as the multilayers which resin different, respectively was made to mix, and can also 
be made to excite by the semi-conductor light emitting device. 

[0030] (LED chips 102, 202, 402, and 502) With the LED chip used for the invention in this application, the nitride system compound 
semiconductor which can excite efficiently 200-n(M1 -p-qEupQq) (aluminumt-mBm) 3 fluorescent material is mentioned, the LED chip 
which is a light emitting device — MOCVD — nitride system compound semiconductors, such as general formula InaAlbGa1-a-bN 
(however, 0<=a, 0<=b, a+b<1). are made to form as a luminous layer on a substrate by law etc. As structure of a semi-conductor, the 
thing of a terrorism configuration is mentioned to the gay structure, hetero structure, or double which has MIS junction, PIN junction, a 
PN junction, etc. Various luminescence wavelength can be chosen by whenever [ ingredient or its mixed-crystal ]. [ of a semi-conductor 
layer ] Moreover, it can also consider as the single quantum well structure and multiplex quantum well structure where the semi- 
conductor barrier layer was made to form in the thin film which the quantum effectiveness produces. 

[0031] When a gallium nitride system compound semiconductor is used, ingredients, such as sapphire, a spinel, and SiC, Si, ZnO, are 
used for a semi-conductor substrate. In order to make crystalline good gallium nitride form, it is desirable to use a sapphire substrate. 
Buffer layers, such as GaN and AIN, are formed on this sapphire substrate, and the gallium nitride system semi-conductor which has a 
PN junction is made to form on it. A gallium nitride system semi-conductor shows N type conductivity in the condition of not doping an 
impurity. When making the N type gallium nitride semi— conductor of a request, such as raising luminous efficiency, form, it is desirable to 
introduce Si, germanium, Se, Te, C, etc. suitably as an N type dopant. On the other hand, when making a P type gallium nitride semi- 
conductor form, Zn, Mg, Be, calcium, Sr, Ba, etc. which are P type DOPANDO are made to dope. Only by doping a p-type dopant, since 
itis [ P-type-] hard toize a gallium nitride system compound semiconductor, it is desirable to make it P-type-ize by annealing after p- 
type dopant installation by heating, the low-speed electron beam irradiation, the plasma exposure, etc. at a furnace. After making the 
exposure of a P-type semiconductor and an N-type semiconductor form by etching etc., the sputtering method, a vacuum deposition 
method, etc. are used and each electrode of a desired configuration is made to form on a semi-conductor layer. 

[0032] Next, after carrying out direct full cutting with the dicing saw with which the blade which has the edge of a blade made from a 
diamond rotates the formed semi-conductor wafer or cutting the slot of width of face larger than edge-of-a-blade width of face deeply 
(half cutting), a semi-conductor wafer is broken according to external force, or the scriber in which the diamond stylus at a tip carries 
out both-way rectilinear motion — a scribe line (circles of longitude) very thin to a semi-conductor wafer — for example, after 
lengthening in a grid pattern, according to external force, a wafer is broken and it cuts in the shape of a chip from a semi-conductor 
wafer. Thus, the LED chip which is a gallium nitride system compound semiconductor can be made to form. 

[0033] In the luminescence equipment of the invention in this application, efficiently, luminescence and when carrying out afterglow, in 
consideration of excitation wavelength with a fluorescent material etc., the luminescence wavelength of a light emitting device has 
360nm or more desirable 530nm or less, and 380nm or more 490nm or less is more desirable. Moreover, in order to raise the property of 
luminescence equipment more in consideration of degradation of the mold member and coating material which were made to form by 
resin, or the color mixture of an LED chip and a fluorescent material, 400nm or more 475nm or less is still more desirable. The emission 
spectrum of the luminescence equipment which has the afterglow nature of the invention in this application is shown in drawing 3 . 
Luminescence which has a peak near 410nm is luminescence from an LED chip, and luminescence which has a peak near 520nm is 
luminescence of the fluorescent material excited with an LED chip. In addition, since the luminescence wavelength of less than 400nm 
includes an ultraviolet-rays region, it will have the monochromaticity of only luminescence from a fluorescent material. 
[0034] (Conductive wires 103, 203, and 403) As conductive wires 103, 203, and 403, what has ohmic nature with the electrode of the 
LED chips 102, 202, and 502, mechanical-connections nature, good electrical conductivity, and good thermal conductivity is called for. 
As thermal conductivity, more than 0.01 cal/cm2/cm/degree C is desirable, and it is more than 0.5 cal/cm2/cm/degree C more 
preferably. Moreover, in consideration of workability etc., the diameters of a conductive wire are more than philOmicrometer and less 
than [ phi45micrometer ] preferably. Specifically, the conductive wire using metals and those alloys, such as gold, copper, platinum, and 
aluminum, as such a conductive wire is mentioned. Such a conductive wire can connect an inner lead, a mounting lead, etc. to the 
electrode of each LED chip easily by the wire-bonding device. 

[0035] (Mounting lead 105) As mounting lead 105, the LED chip 102 is arranged and there should just be sufficient magnitude to load by 
die BONDODA etc. Moreover, when installing two or more LED chips and using a mounting lead as a common electrode of an LED chip, 
sufficient electrical conductivity and connectability with a bonding wire etc. are called for. Moreover, while arranging an LED chip in the 
cup on a mounting lead, when making the interior fill up with a fluorescent material, it can prevent carrying out false lighting by the light 
from another light emitting diode approached and arranged. 

[0036] Thermosetting resin etc. can perform adhesion with the LED chip 102 and the cup of the mounting lead 105. Specifically, an 
epoxy resin, acrylic resin, imide resin, etc. are mentioned. Moreover, while making it paste up with a mounting lead with a face down LED 
chip etc., in order to make it connect electrically, Ag paste, carbon paste, an ITO paste, a metal bump, etc. can be used. Furthermore, in 
order to raise the efficiency for light utilization of a light emitting diode, the front face of the mounting lead with which an LED chip is 
arranged may be made into the shape of a mirror plane, and a reflex function may be given to a front face. As for the surface roughness 
in this case, less than [ more than 0.1S0.8S ] is desirable. Moreover, as concrete electric resistance of a mounting lead, below 300micro 
ohm-cm is desirable, and it is below 3micro ohm-cm more preferably. Moreover, when ****(ing) two or more LED chips on a mounting 
lead, since the calorific value from an LED chip increases, it is called for that thermal conductivity is good, concrete — more than 0.01 
cal/cm2/cm/degree C — desirable — more — desirable — It is more than 0.5 cal/cm2/cm/degree C. As an ingredient which fulfills 
these conditions, a ceramic with iron, copper, the copper containing iron, the copper containing tin, and a metallizing pattern etc. is 
mentioned. 

[0037] (Inner lead 106) Connection with the conductive wire 103 connected with the LED chip 102 arranged on the mounting lead 105 as 
an inner lead 106 is aimed at. When two or more LED chips are prepared on a mounting lead, it is necessary to consider as the 
configuration which can be arranged so that each conductive wires may not contact. Specifically, contact of the conductive wire 
connected to the inner lead which is separated from a mounting lead can be prevented by enlarging area of the end face in which an 
inner lead carries out wire bonding etc. as it separates from a mounting lead. As for the granularity of a connection end face with a 
conductive wire, in consideration of adhesion, less than [ more than 1.6S10S ] is desirable. After making the configuration of a leadframe 
decide, pierce and form with shuttering beforehand or making all inner leads form, you may make it form by deleting a part of inner lead 
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upper part, in order to make the point of an inner lead form in various configurations. Furthermore, a desired area and the desired end- 
face height of an end face can also be made to form in coincidence by piercing an inner lead and pressurizing from an end face after 
formation. 

[0038] It is called for that connectability and electrical conductivity of an inner lead with the bonding wire which is a conductive wire are 
good. As concrete electric resistance, below 300micro ohm-cm is desirable, and it is below 3micro ohm-cm more preferably. As an 
ingredient which fulfills these conditions, the aluminum which plated iron, copper, the copper containing iron, the copper containing tin 
and copper, gold, and silver, iron, copper, etc. are mentioned. 

[0039] (Coating sections 101 and 501) The afterglow nature fluorescent material which the mold member 104 is independently formed in 
the cup of a mounting lead, and changes luminescence of an LED chip contains the coating sections 101 and 501 used for the invention 
in this application. As a concrete ingredient of the coating section, transparence resin, glass, etc. excellent in weatherability, such as an 
epoxy resin, a urea resin, and silicone, are used suitably. Moreover, a color pigment, a coloring color, and a dispersing agent may be made 
to contain with a fluorescent material. A tint can also be made to adjust by using a color pigment and a coloring color. Moreover, an 
angle of beam spread can also be increased more by making a dispersing agent contain. As a concrete dispersing agent, barium titanate, 
titanium oxide, an aluminum oxide, oxidation silicon, etc. are used suitably. 

[0040] (Mold members 104 and 404) The mold member 104 can be formed in order to protect from the exterior the coating section 101 
which the LED chip 102, the conductive wire 103, and the fluorescent material contained according to the use application of a light 
emitting diode. A mold member can be made to form using glass or resin. Moreover, although an angle of visibility can be increased by 
making a fluorescent material contain, by making a mold member contain a dispersing agent, the directivity from the LED chip 102 can be 
made to be able to ease, and an angle of visibility can be increased further. Furthermore, the lens effectiveness which converge 
luminescence from an LED chip by making the mold member 104 into a desired configuration again, or it is made to diffuse can be given. 
Therefore, the structure which carried out two or more laminatings is sufficient as the mold member 104. Specifically, what saw from the 
luminescence observation side side and combined two or more elliptical and them is mentioned to a convex lens configuration and a 
concave lens configuration pan. 

[0041] As a concrete ingredient of the mold member 104, transparence resin, glass, etc. which were mainly excellent in weatherability, 
such as an epoxy resin, a urea resin, and silicone, are used suitably. Moreover, as a dispersing agent, barium titanate, titanium oxide, an 
aluminum oxide, oxidation silicon, etc. are used suitably. Furthermore, a fluorescent material can also be made to contain also in a mold 
member in addition to a dispersing agent. Therefore, even if it makes it contain in a mold member, the other coating section etc. is made 
to contain a fluorescent material, and it may be used. Moreover, the resin with which the fluorescent material contained the coating 
section, and a mold member may be made to form using a different member used as glass etc. In this case, it can consider as light 
emitting diode with at best [ productivity ] more little effect of moisture etc. Moreover, a mold member and the coating section may be 
made to form using the same member in consideration of a refractive index. 

[0042] (Display) As an example at the time of using the luminescence equipment of the invention in this application for an LED drop, the 
outline cross-section configuration of the LED drop which arranged luminescence equipment in desired configurations, such as an 
indicator and an arrow-head configuration, is shown in drawing 4 . Drawing 4 (A) puts in order the luminescence equipment with which 
the afterglow nature fluorescent material was mixed equally in the luminescence side top mold member of the LED chip 402, and drawing 
4 (B) puts in order the luminescence equipment made to form on a coating member as light emitting diode in which the mold member 
404 was made to form. Moreover, drawin g 4 (C) shows the luminescence equipment which arranged the high-persistence fluorescent 
material content member 401 only in the direction of a perimeter of the field where the LED chip 402 emits light. It can consider as the 
display made to connect any luminescence equipment to the same drive circuit. 

[0043] An LED drop is electrically connected to the lighting circuit which is a drive circuit It can consider as the drop which makes a 
request turn on luminescence equipment by the output pulse from a drive circuit. It is switched with the output signal of the gradation 
control circuit which calculates the gradation signal for making predetermined brightness turn on each luminescence equipment from the 
data memorized by RAM (Random, Access, Memory) and RAM which make the data inputted memorize temporarily as a drive circuit, and 
a gradation control circuit, and has the driver which makes each luminescence equipment turn on. A gradation control circuit calculates 
the lighting time amount of luminescence equipment from the data memorized by RAM, and outputs it as a pulse signal etc. Here, if drive 
lighting of the luminescence equipment is carried out, in addition to the luminescent color from luminescence equipment, luminescence 
of a fluorescent material can also be displayed. Next, if luminescence equipment is made to switch off, it can consider as the drop with 
which the luminescent color of only the fluorescent material which has afterglow nature is emitting light. A color tone is also changeable 
by choosing each luminescence wavelength. Therefore, it can consider as the display which attracts attention also in a low power, night, 
etc. 

[0044] (Field-like luminescence light source) DrawingJ) is the example which constituted the field-like luminescence light source using 
the luminescence equipment of the invention in this application. The dispersion sheet 506 on the coating section or a light guide plate is 
made to contain a fluorescent material in the case of the field-like luminescence light source. Or it can also consider as the 
luminescence equipment which was made to carry out spreading etc. to the dispersion sheet 506, formed in the shape of [ 501 ] a sheet, 
and omitted the mold member with binder resin. Specifically, the LED chip 502 is fixed in the metal substrate 503 of the crevice 
configuration in which the insulating layer and the conductive pattern were formed. After taking an electric flow with an LED chip and 
the conductive pattern on a substrate, you make it filled up on the substrate 503 into which mixed churning of the fluorescent material 
was carried out with the epoxy resin, and the LED chip 502 was loaded, and luminescence equipment is made to form. In this way, the 
formed luminescence equipment is fixed to the end face of the acrylic light guide plate 504 with an epoxy resin etc. On one principal 
plane of a light guide plate 504, the reflective member 507 of the shape of a film which the white dispersion agent contained for 
luminescence unevenness prevention is arranged. Similarly the reflective member 505 is formed also on the end face by which the whole 
rear-face side surface or luminescence equipment of a light guide plate are not arranged, and luminescence **** is raised. It can 
consider as the field-like luminescence light source which can obtain brightness sufficient as a back light of LCD by this. 
[0045] When using as a liquid crystal display, the polarizing plate arranged through the liquid crystal equipment poured in between the 
glass substrates with which the translucency conductivity pattern was formed on the principal plane of a light guide plate 504 can be 
made to constitute. Furthermore, when using it as a portable equipment etc., luminescence equipment, liquid crystal equipment, other 
operation means, etc. are connected to a cell power source. Moreover, it can have a comparison means in comparison with the set point 
which the value detected while having a detection means to detect the accumulation-of-electricity residue of a cell power source, ROM 
(Read On Memory), etc. were made to memorize, and a means to stop the power supplied to luminescence equipment when it makes it 
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judge that it is made to compare and there are few accumulation-of^electricity residues than a request value. Other electrical circuits 
can bie made to drive, making the life of a cell power source prolong by using an LED chip as an astigmatism LGT, or it will reduce the 
power supplied to an LED chip, if residues, such as a cell power source, become below constant value by this. Moreover, since the 
solution layer screen changes the luminescent color while being able to emit light efficiently with an afterglow nature fluorescent 
material, it can also recognize that there are few cell power sources. In this case, as for a fluorescent material, it is desirable to prepare 
on the shape of a dispersion sheet and the base of a light guide plate. 

[0046] When using as a liquid crystal display, since outpatient department light is irradiated by the afterglow nature fluorescent material 
through a polarizing plate etc., excitation of the light from the outside may be 50% or less. Therefore, depending on outpatient 
department light, an internal afterglow nature fluorescent material is hard to be excited. Light can be made to shape[ of a field ]-emit 
efficiently by making an afterglow nature fluorescent substance emit light by the light emitting device. That is, the invention in this 
application can be taken as low power and the luminescence equipment which can emit light in high brightness. Although the example of 
the invention in this application is explained hereafter, it cannot be overemphasized that the invention in this application is not what is 
limited only to a concrete example. 
[0047] 
[Example] 

(Example 1) The GalnN semi-conductor whose main luminescence peak is 410nm as a light emitting device was used, the sapphire 
substrate top which made the LED chip wash — TMG (trimethylgallium) gas, TMI (trimethyl in JUMU) gas, nitrogen gas, and dopant gas - 
- carrier gas — a sink and MOCVD — it was made to form by making a gallium nitride system compound semiconductor form by law 
The gallium nitride semi-conductor which has N type conductivity, and the gallium nitride semi-conductor which has P type conductivity 
were formed, and the PN junction was made to form by changing SiH4 and Cp2Mg as dopant gas. (In addition, a buffer layer is made to 
form on a sapphire substrate, and annealing of the P-type semiconductor has been carried out above 400 degrees C after membrane 
formation.) 

[0048] After exposing PN each semi-conductor front face by etching, each electrode was made to form by the sputtering method, 
respectively. In this way, after lengthening a scribe line, external force was made to divide the done semi-conductor wafer, and the LED 
chip was made to form as a light emitting device. 

[0049] Die bonding of the LED chip was carried out with the epoxy resin on the mounting lead which has a cup at the tip of the copper 
leadframe which carried out silver plating. Wire bonding of each electrode of an LED chip, a mounting lead, and the inner lead was carried 
out by the gold streak, respectively, and the electric flow was taken. 

[0050] on the other hand — a fluorescent material — as a raw material — SrC03 — 0.015 mols and Dy203 are put into 0.0075 mols, 
0.0015 mols and H3B03 are put [ 0.988 mols and Eu 203 ] into a 0.024-mol ceramic pot for Tm203, 0.952 mols and aluminum 203 are 
fully mixed with a ball mill, and a mixed raw material (henceforth raw material student powder) is obtained. Next, raw material student 
powder was put into the alumina crucible, in the muffle furnace of reducing atmosphere, it calcinated at 1400 degrees C for 5 hours, and 
the fluorescent materia! burned product was obtained. Next, the burned product was ground and through and O 
(Sr0.952Eu0.03Dy0.015Tm0.003)-(aluminum 0.988B0.012) 203 fluorescent material with a mean particle diameter of 17 micrometers 
were obtained for the screen. 

[0051] O (SrO.952EuO.03DyO.015TmO.003) and (aluminum 0.988B0.012) the 203 fluorescent-material 70 weight section, and the epoxy 
resin 120 weight section which were formed were often mixed, and it considered as the thriller. This thriller was made to pour in into the 
cup on the mounting lead with which the LED chip has been arranged. The resin which the afterglow nature fluorescent material 
contained was stiffened in 130-degree-C 1 hour after impregnation. In this way, the coating section which the afterglow nature 
fluorescent material with a thickness of ISOmicro contained was formed on the LED chip. In addition, the afterglow nature fluorescent 
material is gradually made [ many ] toward the LED chip at the coating section. Then, the translucency epoxy resin was made to form as 
a mold member in order to protect an LED chip and an afterglow nature fluorescent material from external force, moisture, dust, etc. 
further. The mold member inserted the leadframe by which the coating section of an afterglow nature fluorescent material was formed 
into the shuttering of a shell mold, and was made to harden it after mixing translucency EPOSHIKI resin in 1 50-degree-C 5 hours. 
[0052] In this way, ** which the light emitting diode which has the obtained afterglow nature is saved [ ** ] in a dark place where 
outdoor daylight is intercepted for 3 hours or more, and carries out continuation lighting for 5 minutes. The luminescent color of light 
blue green was obtained during lighting. Moreover, luminescence **** was 7.82 Im/w. The light was made to put out after carrying out 
continuation lighting of the light emitting diode for 5 minutes. The luminescent color of blue green was after putting out lights. The 
afterglow brightness 10 minutes after putting out lights was 421 mcd/nr>2. Light emitting diode was hardly fallen, when the afterglow 
brightness same after continuation 1000-hour lighting was measured. 

[0053] (Example 1 of a comparison) Formation and a weatherability trial of light emitting diode were performed like the example 1 except 
having made the fluorescent material into O (Sr0.952Eu0.03Dy0.01 5Tm0.003)-(aluminum 0.988B0.012) 203 to ZnS:Cu. Immediately after 
energization, the formed light emitting diode had low brightness, although it was sure of luminescence of a Green blue system like the 
example 1. The light was made to put out after carrying out continuation lighting of the light emitting diode for 5 minutes. The 
luminescent color of blue green was after putting out lights. The afterglow brightness 10 minutes after putting out lights was 38 mcd/m2. 
Afterglow nature was undetectable when the afterglow brightness same after continuation 1000-hour lighting was measured for light 
emitting diode. As a result of analyzing a light emitting diode, the ZnS:Cu fluorescent material on an LED chip had deteriorated. 
[0054] (Example 2) The light emitting diode of the invention in this application was used for the LED drop like drawing 4 (A). On the glass 
epoxy resin substrate in which the copper pattern was made to form, the light emitting diode made to form like an example 1 was 
arranged in 256 arrow-head configurations except having set the fluorescent material to O-1.75(Sr0.255Eu0.03Dy0.01 5ZrO.70O) 
(aluminum 0.95OBO.O5O) 203. A substrate and light emitting diode soldered using automatic pewter mounting equipment. Next, it was 
made to arrange and fix to the interior of the case formed with phenol resin. You made it filled up with some of cases, light emitting 
diodes, and substrates except for the point of light emitting diode by the silicone rubber colored black by the pigment. Then, silicone 
rubber was stiffened in ordinary temperature and 72 hours, and the LED drop was made to form. This LED drop and a driving means with 
a clock circuit were connected electrically, and the LED display equipment was constituted. It checked that repeated putting out lights 
for lighting 1 minute for 2 minutes, an LED drop was made to drive, and it could drive as a low power display 
[0055] 

[Effect of the Invention] By considering as the configuration of claim 1 of the invention in this application using the light emitting device 
of a nitride system compound semiconductor, and 2QO-n(M1-p-qEupQq) (aluminum 1-mBm) 3 fluorescent material, also in the use at 
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the time of quantity brightness, luminous efficiency is high for a long time, and the fall of luminescence **** or afterglow nature can 
consider as very little luminescence equipment etc. also in high brightness and prolonged use. Moreover, it is at the lighting and putting- 
out-lights time, and changing the luminescent color to arbitration can also be used as possible low power luminescence equipment. 
[0056] Moreover, in addition to the ability of the fall of luminescence **** or afterglow nature to consider as very few light emitting 
diodes also in high brightness and prolonged use by considering as the configuration of claim 2 of the invention in this application, since 
a fluorescent material can distribute the luminescence unevenness of the LED chip itself, it can consider as the light emitting diode 
which has uniform luminescence. 

[0057] By considering as the configuration of claim 3 of the invention in this application, also in the LED drop used for a location which 
is exposed to direct rays, such as the outdoors, it has afterglow nature, and can consider as a low power LED display equipment with 
few irregular colors with a check-by-looking include angle. 
[0058] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application] The invention in this application has the fluorescent material which a part of luminescence [ at least ] from the 
LED chip which is especially a light emitting device is changed [ fluorescent material ], and makes it emit light with respect to the 
luminescence equipment used for the back light light source, an LED indicator, an illumination type switch, various indicators, etc., and 
does not twist it to an operating environment, but relates to high brightness, and efficient, the luminescence equipment which has 
afterglow nature and the display using it. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] Various displays are prepared today with development of portable electronic devices, such as a 
transceiver, a camera, a pocket bell, portable radio, a videocassette recorder, and a notebook sized personal computer, for operability or 
the improvement in visibility. There are some which used liquid crystal equipment for one of the display of this, and the back light is 
provided so that it can be used also in a dark place. Since there is a merit, like a time etc. increases, emitting light especially in a low 
power and high brightness is called for, so that it will carry out, if, as for the back light for portable electronic devices, such a back light 
reduces the power consumption. The thing which makes the light source from an LED chip emit light in high brightness by making light 
emit in the shape of a field etc. is in such one of the back light light sources. An LED chip is small and carries out luminescence of a 
color efficient and skillful in it. Moreover, since it is a semiconductor device, there are no worries about a ball piece etc. An initial drive 
property is excellent and it can consider as the back light light source using the description that it is strong to the repeat of vibration or 
ON/OFF lighting etc. 

[0003] On the other hand, a duty of installation of a guide light is imposed upon locations in which there are many people and it gathers, 
such as a theater and a hotel, for the fire prevention regulations of the Fire Service Law enforcement ordinance and national each city 
etc. When a power source in ordinary use is severed by disaster, such as an earthquake and a fire, and other catastrophic failures, it 
changes to a standby power source automatically, and lighting for 20 minutes or more is needed. It can also consider as the drop which 
employed efficiently the property of the LED chip which is a high brightness low power also in such a guide light. 

[0004] However, the back light made to form using an LED chip is a semi-conductor light emitting device, and although it is a low power, 
it consumes cell power. Therefore, it may become a big load in order to make it drive for a long time, when there are few amounts of 
accumulation of electricity of a cell power source. Moreover, the light may be put out, if the standby power source of a drop is 
destroyed at the time of disaster or a feeder circuit carries out a broken line etc. Therefore, when the case where there is little power, a 
feeder circuit, etc. stop, the drop which can display sufficient brightness is called for. 
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t.This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] By considering as the configuration of claim 1 of the invention in this application using the light emitting device 
of a nitride system compound semiconductor, and 200-n(M1 -p-qEupQq) (aluminum1-mBm) 3 fluorescent material, also in the use at 
the time of quantity brightness, luminous efficiency is high for a long time, and the fall of luminescence **** or afterglow nature can 
consider as very little luminescence equipment etc. also in high brightness and prolonged use. Moreover, it is at the lighting and putting- 
out-lights time, and changing the luminescent color to arbitration can also be used as possible low power luminescence equipment. 
[0056] Moreover, in addition to the ability of the fall of luminescence **** or afterglow nature to consider as very few light emitting 
diodes also in high brightness and prolonged use by considering as the configuration of claim 2 of the invention in this- application, since 
a fluorescent material can distribute the luminescence unevenness of the LED chip itself, it can consider as the light emitting diode 
which has uniform luminescence. 

[0057] By considering as the configuration of claim 3 of the invention in this application, also in the LED drop used for a location which 
is exposed to direct rays, such as the outdoors, it has afterglow nature, and can consider as a low power LED display equipment with 
few irregular colors with a check-by-looking include angle. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] The display which has light emitting diode and the fluorescent material excited by it as a 
display in alignment with such a request can be considered. 

[0006] However an LED chip has some which have various luminescence wavelength according to a presentation, structure, etc. of a 
semi-conductor. Similarly, various things, such as that to which the fluorescent material excited with an LED chip also has organic, an 
inorganic compound, and afterglow nature in fluorescent dye and a fluorescent pigment pan, are mentioned. 

[0007] Moreover, when it approaches around an LED chip and arranges a fluorescent material, it is exposed to the beam of light of 40 
times and the strong exposure reinforcement which reaches also more than it depending on the case from about 30 times rather than 
sunlight. When the amount of the improvement in conversion efficiency of a fluorescent material or the fluorescent material used is 
reduced using the semi-conductor which has a high energy band gap for the LED chip which is a light emitting device especially, even if 
it says that a light region has the main luminescence which emitted light from the LED chip, light energy becomes high inevitably. 
Moreover, if light may be emitted in an ultraviolet-rays field, luminescence reinforcement is raised further and it is used over a long 
period of time, the fluorescent material itself will tend to deteriorate. The fluorescent material similarly prepared near the LED chip is 
exposed also to elevated temperatures, such as heating from the temperature up and external environment of an LED chip. Furthermore, 
although the light emitting diode which is one sort of luminescence equipment is generally covered by resin mold, it cannot remove 
completely the moisture which adhered at the time of preventing penetration of the moisture from an external environment etc. 
completely, or manufacture. Depending on a fluorescent material, such moisture may promote degradation of a fluorescent material with 
the high energy light and the heat from a light emitting device. Moreover, when a fluorescent material deteriorates, there are that to 
which a fluorescent material becomes blackish and the external ejection effectiveness of light falls, and a remarkable case where 
afterglow nature becomes short. Furthermore, also when stopping showing afterglow nature, it is. Therefore, the invention in this 
application solves the above-mentioned technical problem, and it aims at offering the luminescence equipment with which decline in 
luminescence **** has afterglow nature very few under high brightness and the operating environment of long duration more. 
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MEANS 



[Means for Solving the Problem] A luminous layer is luminescence equipment which has the LED chip which is a gallium nitride system 
compound semiconductor, and the fluorescent material which absorbs a part of luminescence [ at least ] from this LED chip, carries out 
wavelength conversion and emits light, said fluorescent material is activated with divalent europium, and the invention in this application 
is luminescence equipment whose chemical composition type is O-n (M1-p-qEupQq) (aluminum1-mBm) 203 while the main 
luminescence peak of said LED chip is in 360nm to 530nm. however, M in 0.0001 <=p<=0.5, 0.000 1<=q<=0.5, 0.5<=n<=10, 0<=m<=0.5, 
0.0002 <=p+q<=0.75, and an empirical formula — Mg — it is at least one sort chosen from the group of the divalent metal which consists 
of calcium, Sr, Ba, and Zn, and Q is co-activating agent and is at least one sort chosen from the group which consists of Mn, Zr, Nb, Pr, 
Nd, Gd. Tb. Dy, Ho, Er, Tm, Yb, and Lu. 

[0009] Moreover, the inner lead electrically connected to the LED chip arranged in the cup of a mounting lead, and this LED chip using 
the conductive wire. The coating member with which you made it filled up in said cup, and the mold member which covers a part of this 
coating member, an LED chip, conductive wire and mounting lead, and inner lead [ at least ], It is the light emitting diode which **** and 
said LED chip is a gallium nitride system compound semiconductor. And it is the light emitting diode which is translucency resin which 
said coating member is activated with divalent europium, and contains the fluorescent material whose chemical composition type is O-n 
(MI-p-qEupQq) (aluminuml-mBm) 203. however, M in 0.000 !<=p<=0.5, 0.000 1<=q<=0.5, 0.5<=n<=10, 0<=m<=0.5, 0.0002 <=p+q<=0.75, 
and an empirical formula — Mg — it is at least one sort chosen from the group of the divalent metal which consists of calcium, Sr, Ba, 
and Zn, and Q is co-activating agent and is at least one sort chosen from the group which consists of Mn, Zr, Nb, Pr, Nd, Gd, Tb. Dy, Ho, 
Er, Tm, Yb. and Lu. 

[0010] Furthermore, it is the display which has the drive circuit which connected above-mentioned luminescence equipment to the drop 

arranged or more to two, and this drop electrically. 

[0011] 

[Embodiment of the Invention] As a result of various experiments, an invention-in-this-application person came to accomplish the 
header invention in this application for the ability of the fall of high brightness and the optical effectiveness at the time of use of long 
duration, or afterglow nature to be prevented, when light energy chooses a specific semi-conductor and a specific fluorescent material 
in the luminescence equipment which carries out wavelength conversion of a part of luminescence [ at least ] from a comparatively high 
LED chip with a fluorescent material. 

[0012] That is, to excel in 1. lightfastness is demanded as a fluorescent material used for luminescence equipment. Since it strong- 
emanates from minute fields, such as a semi-conductor light emitting device, especially, it needs to be equal also to the strong exposure 
which reaches also 40 times from about 30 times of sunlight enough. 2. Since it is arranged near the light emitting device, the 
temperature characteristic be good. 3. Having the descriptions, like afterglow nature does not fall with the light of being 
[ weatherability ]-according to use environment of luminescence equipment 4. luminescence equipment, heat, etc. is called for. 
[0013] The invention in this application uses O-n (aluminum1-mBm) 203 for the luminous layer of a light emitting device for the gallium 
nitride system compound semiconductor element which has a high energy band gap as a fluorescent material (MI-p-qEupQq) as what 
fulfills these conditions. Even if it is the case where the high energy light in the light region emitted from the light emitting device by this 
is irradiated near the long duration at high brightness, the fall of luminescence brightness or afterglow nature can consider as very little 
luminescence equipment. 

[0014] As an example of concrete luminescence equipment, the chip type LED is shown in drawing 2 . The LED chip 202 which used the 
gallium nitride system semi-conductor is made to have fixed using an epoxy resin etc. in the chip type LED case 204. The gold streak is 
electrically connected to each electrode of the LED chip 202, and each electrode 205 in which it was prepared by the case as a 
conductive wire 203. respectively. (SrO.952EuO.03DyO.015TmO.003) Homogeneity is made to carry out hardening formation of what 
carried out mixed distribution of the 0-(aluminum 0.988B0.012) 203 fluorescent material into the epoxy resin as a mold member 201 
which protects an LED chip, a conductive wire, etc. from external force etc. The LED chip 202 is made to emit light by making such 
luminescence equipment supply power. The color mixture light of luminescence from the LED chip 202 and luminescence from the 
fluorescent material excited by the luminescence emits light. In after switching off an LED chip, it can consider as the luminescence 
equipment which can emit light only by the afterglow from a fluorescent material. Hereafter, the configuration member of the invention in 
this application is explained in full detail. 

[0015] (Fluorescent material) The fluorescent material which is excited as a fluorescent material used for the invention in this 
application by the electromagnetic wave which emitted light from the semi-conductor luminous layer, and emits light is said. As a 
concrete fluorescent material, it is O-n (M1-p-qEupQq) (aluminuml-mBm) 203. Various things are mentioned as a use gestalt. It is good 
also considering opening which shuts up an LED chip in the bulk layer of a fluorescent material etc., and the light from an LED chip 
specifically penetrates in a fluorescent material layer as 1 thru/or luminescence equipment of a configuration of having two or more. 
Moreover, you may make it form in extent which is made to contain the fine particles of a fluorescent material in the resin which covers 
an LED chip, or glass, and the light from an LED chip penetrates thinly. Furthermore, you may make it mix in the edge strip between the 
light emitting diodes which arranged two or more light emitting diodes. Various color tones and afterglow nature can be chosen by 
choosing adjusting various ratios of the particle size of a fluorescent material, a fluorescent material, resin, etc., and spreading and fills, 
and the luminescence wavelength of a light emitting device. 

[0016] Furthermore, content distribution of a fluorescent material influences color mixture nature, endurance, etc. That is, it is easy to 
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control degradation by moisture that it is harder to be influenced of the moisture from an external environment etc. toward an LED chip 
by the front-faces side, such as the coating section which the fluorescent material contained, and a mold member, when the distribution 
concentration of a fluorescent material is high. On the other hand, if distribution concentration becomes high toward an LED chip to a 
mold member front-face side about content distribution of a fluorescent material, although it will be easy to be influenced of the 
moisture from an external environment, the effect of generation of heat from an LED chip, exposure reinforcement, etc. can control 
degradation of a fluorescent material fewer. Such distribution of a fluorescent material can be made to form variously by making the 
member containing a fluorescent material, formation temperature, viscosity, the configuration of a fluorescent material, particle size 
distribution, etc. adjust. Therefore, various distribution concentration of a fluorescent material can be chosen according to a service 
condition etc. 

[0017] or the fluorescent material used for the invention in this application touched the LED chip, when it approaches and has been 
arranged, it is enough — it ********. Moreover, especially when the heat dissipation from an LED chip is large, 1.5 to 3 has desirable n. 
The activator and co-activating agent which are introduced into the afterglow nature fluorescent material of the invention in this 
application influence a fluorescence color and afterglow brightness greatly. Therefore, according to an application, it can adjust to the 
range as shown below, respectively. 

[0018] That is, about the concentration p of Eu of an activator, it is desirable to adjust Sr of a parent to the range permuted 0.5 mols or 
less 0.0001 mols or more to one mol of fluorescent materials. This is because it is in the inclination for afterglow brightness to fall as a 
result by light absorption worsening when fewer than 0.0001 mols. On the contrary, when it increases more than 0.5 mols, it is in the 
inclination for lifting afterglow brightness to fall, about concentration quenching. When the range of p is 0.001<=p<=0.06, afterglow 
brightness can make it high more. 

[0019] Luminescence of Eu comes to show afterglow nature by introducing co-activating agent, it was chosen out of the group which 
consists of Mn, Zr, Nb. Pr, Nd, Gd, Tb, Dy, Ho, Er, Tm, Yb, and Lu as co-activating agent — a kind is effective even if not few. 
[0020] Especially in the case of Sr, divalent metal M of Dy which is the parent of a fluorescent material is effective on an afterglow 
disposition, and the density range of the Dy concentration q has 0.0005 or more and 0.03 or less desirable range. Similarly, as for Nd, in 
the case of calcium, divalent metal M which is the parent of a fluorescent material has effectiveness especially at especially the 
improvement in afterglow brightness, and the range of the Nd concentration q has 0.0005 or more and 0.03 or less desirable range. The 
synergistic effect can be demonstrated by 2nd activating other co-activating agent to these co-activating agent Dy and Nd. 
[0021] When choosing Dy as the first co-activating agent, the range where the Mn concentration q of the 2nd co-activating agent is 
desirable is 0.0001 or more and 0.06 or less, and, specifically, 0.0005 or more and 0.02 or less range is still more desirable. Moreover, 
when choosing Dy as the first co-activating agent, the range where the Tm concentration q of the 2nd co-activating agent is desirable 
is 0.0003 or more and 0.02 or less, and 0.0004 or more and 0.01 or less range is still more desirable. Similarly, when choosing Dy as the 
first co-activating agent, the range where the Lu concentration q of the 2nd co-activating agent is desirable is 0.0001 or more and 0.06 
or less, and 0.0004 or more and 0.04 or less range is still more desirable. When choosing Dy as the first co-activating agent, the range 
where the Nb concentration q of the 2nd co-activating agent is desirable is 0.0001 or more and 0.08 or less, and 0.0003 or more and 
0.04 or less range is still more desirable. When choosing Dy as the first co-activating agent the range where the Yb concentration q of 
the 2nd co-activating agent is desirable is 0.0002 or more and 0.04 or less, and 0.0003 or more and 0.01 or less range is still more 
desirable. When choosing Dy as the first co-activating agent, the range where the Zr concentration q of the 2nd co-activating agent is 
desirable is 0.002 or more and 0.70 or less. When choosing Dy as the first co-activating agent, the range where the Er concentration q 
of the second co-activating agent is desirable is 0.0001 or more and 0.03 or less. Furthermore, 0.0005 or more and 0.02 or less range is 
desirable. When choosing Dy as the first co-activating agent, the range where the Pr concentration q of the 2nd co-activating agent is 
desirable is 0.0001 or more and 0.04 or less. Furthermore, 0.0005 or more and 0.03 or less range is desirable. 

[0022] When introducing Nd as the first co-activating agent, the range where the Tm concentration q of the 2nd co-activating agent is 
desirable is 0.0001 or more and 0.06 or less, and 0.0005 or more and 0.02 or less range is still more desirable. When introducing Nd as 
the first co-activating agent, the range where the Pr concentration q of the 2nd co-activating agent is desirable is 0.0001 or more and 
0.06 or less, and 0.0005 or more and 0.02 or less range is still more desirable. When introducing Nd below as the first co-activating 
agent the range where the Ho concentration q of the 2nd co-activating agent is desirable is 0.0001 or more and 0.06 or less, and 0.0005 
or more and 0.02 or less range is still more desirable. When introducing Nd below as the first co-activating agent, the range where the 
Dy concentration q of the 2nd co-activating agent is desirable is 0.0001 or more and 0.06 or less, and 0.0005 or more and 0.02 or less 
range is still more desirable further again. 

[0023] About the parent presentation of an afterglow nature fluorescent material, a part of aluminum can also be permuted by boron. In 
this case, the decay characteristic can also be made to improve still more greatly. Therefore, more preferably, the range which 0.5 mols 
of boron permute by the fluorescent material used for the invention in this application from 01 mols of the total number of mols of 
aluminum is desirable, and near 0.05 mol is [ it is the range which becomes 0.25 mols from 0.005 mols, and ] the most desirable. In order 
to introduce boron, it is desirable that only the amount corresponding to it deducts and teaches aluminum. 

[0024] As for the afterglow nature fluorescent material used for the invention in this application, it is desirable to choose SrO, MgO, 
aluminum 203, a metallic oxide like Eu203, or a compound that turns into an oxide easily by calcinating at an elevated temperature like 
CaC03, SrC03, and BaC03 as a raw material. Other than a carbonate, there are a nitrate, an oxalate, a hydroxide, etc. as such a 
compound. Moreover, as a boron compound, a boric acid or the borate of an alkaline earth can be used, and a boric acid is desirable 
especially. The purity of a raw material influences afterglow brightness greatly, it is desirable that it is 99.9% or more, and it is still more 
desirable that it is 99.99% or more. The raw material which mixed these can be calcinated under reducing atmosphere in 1200-degree-C 
or more temperature requirement 1600 degrees C or less, and a fluorescent material can be obtained for a burned product by grinding 
and carrying out a screen. In addition, the mixed ratio of a raw material can be determined by mixing the amount of theory for acquiring 
the target presentation. 

[0025] Although the fluorescent material used for the invention in this application presents strong luminescence by divalent Eu of an 
activator fundamentally, divalent Eu has absorption in the large area of an ultraviolet area from the light. Therefore, even if it uses a 
gallium nitride system compound semiconductor, efficient luminescence is fully possible. Moreover, an afterglow phenomenon appears by 
making the parent of a fluorescent material dope at least one sort chosen from the group which consists of Mn, Zr, Nb, Pr, Nd, Gd, Tb, 
Dy, Ho, Er, Tm, Yb, and Lu as co-activating agent. 

[0026] If boron is made to contain in an afterglow nature fluorescent material, the crystallinity of aluminates can be made good, and 
afterglow time amount and afterglow brightness can also be made to improve further by stabilizing an emission center and a trapping 
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center. Moreover, boron also has the effectiveness which works as flux to coincidence and promotes the crystal growth of a fluorescent 
material. 

[0027] When the total number of mols of the total number of mols of the oxide of divalent metal, an activator, and co-activating agent, 
an alumina, and a boric acid is about 1:1, n= 1 [ i.e., ], as a result of analyzing according to an X diffraction, the crystal structure serves 
as monoclinic system of SrAI204 mold, and green luminescence which has a peak in the wavelength of 520nm is shown. Moreover, 
although the low concentration whose permutation of boron is about 1 mol % shows the structure of SrAI 407 which should be 
generated from a preparation presentation when the total number of mols of the total number of mols of the oxide of divalent metal, an 
activator, and co-activating agent, an alumina, and a boric acid is taught to 1:2, n= 2 [ i.e., ], and is calcinated, boron serves as mixture of 
Sr4aluminum 14025 and SrAI 12019 from this by high concentration. That is, by containing boron, the crystal structure can change and 
afterglow nature can also be raised. Similarly, at the time of n= 1.75, it can be set to Sr4aluminum 14025, and thermal resistance etc. 
can also be raised more. As for such a presentation, it is desirable to make it choose in consideration of the purpose of use, the 
emission spectrum from an LED chip, or the excitation spectrum of a fluorescent material. 

[0028] That is, the luminescent color can be changed to blue, a bluish green color, green, and Oshi by adjusting a parent presentation to 
the specific range. Moreover, by boron content to a parent presentation, stabilization of the crystal structure and particle growth can be 
promoted and high brightness-ization of afterglow can be attained as the result. Furthermore, when-izing of the afterglow brightness can 
be carried out [ high brightness ] further and especially Zr is chosen as the second co-activating agent with the combination of the first 
co-activating agent and the second co-activating agent, a luminescent color tone can also be changed. 

[0029] In the luminescence equipment of the invention in this application, a fluorescent material may mix two or more kinds of 200-n 
(M1-p-qEupQq) (aluminum 1 -mBm) 3 fluorescent materials. Two or more kinds of 200-n(M1-p-qEupQq) (aluminum1-mBm) 3 
fluorescent materials with which the element and content of M or Q differ from each other can be mixed, and a luminescence 
wavelength component can also be increased. Thereby, it can also consider as the luminescence equipment which can choose the 
various luminescent color. Moreover, it can consider as the multilayers which resin different, respectively was made to mix, and can also 
be made to excite by the semi-conductor light emitting device. 

[0030] (LED chips 102, 202, 402, and 502) With the LED chip used for the invention in this application, the nitride system compound 
semiconductor which can excite efficiently 200-n(M1-p-qEupQq) (aluminum1-mBm) 3 fluorescent material is mentioned, the LED chip 
which is a light emitting device — MOCVD — nitride system compound semiconductors, such as general formula InaAlbGa1-a-bN 
(however, 0<=a, 0<=b, a+b<1), are made to form as a luminous layer on a substrate by law etc. As structure of a semi-conductor, the 
thing of a terrorism configuration is mentioned to the gay structure, hetero structure, or double which has MIS junction, PIN junction, a 
PN junction, etc. Various luminescence wavelength can be chosen by whenever [ ingredient or its mixed-crystal ]. [ of a semi-conductor 
layer ] Moreover, it can also consider as the single quantum well structure and multiplex quantum well structure where the semi- 
conductor barrier layer was made to form in the thin film which the quantum effectiveness produces. 

[0031] When a gallium nitride system compound semiconductor is used, ingredients, such as sapphire, a spinel, and SiC, Si, ZnO, are 
used for a semi-conductor substrate. In order to make crystalline good gallium nitride form, it is desirable to use a sapphire substrate. 
Buffer layers, such as GaN and AIN, are formed on this sapphire substrate, and the gallium nitride system semi-conductor which has a 
PN junction is made to form on it. A gallium nitride system semi-conductor shows N type conductivity in the condition of not doping an 
impurity. When making the N type gallium nitride semi-conductor of a request, such as raising luminous efficiency, form, it is desirable to 
introduce Si, germanium, Se, Te, C, etc. suitably as an N type dopant. On the other hand, when making a P type gallium nitride semi- 
conductor form, Zn, Mg, Be, calcium, Sr, Ba, etc. which are P type DOPANDO are made to dope. Only by doping a p-type dopant, since 
itis [ P-type-] hard toize a gallium nitride system compound semiconductor, it is desirable to make it P-type-ize by annealing after p- 
type dopant installation by heating, the low-speed electron beam irradiation, the plasma exposure, etc. at a furnace. After making the 
exposure of a P-type semiconductor and an N-type semiconductor form by etching etc., the sputtering method, a vacuum deposition 
method, etc. are used and each electrode of a desired configuration is made to form on a semi-conductor layer. 

[0032] Next, after carrying out direct full cutting with the dicing saw with which the blade which has the edge of a blade made from a 
diamond rotates the formed semi-conductor wafer or cutting the slot of width of face larger than edge-of-a-blade width of face deeply 
(half cutting), a semi-conductor wafer is broken according to external force, or the scriber in which the diamond stylus at a tip carries 
out both-way rectilinear motion — a scribe line (circles of longitude) very thin to a semi-conductor wafer — for example, after 
lengthening in a grid pattern, according to external force, a wafer is broken and it cuts in the shape of a chip from a semi-conductor 
wafer. Thus, the LED chip which is a gallium nitride system compound semiconductor can be made to form. 

[0033] In the luminescence equipment of the invention in this application, efficiently, luminescence and when carrying out afterglow, in 
consideration of excitation wavelength with a fluorescent material etc., the luminescence wavelength of a light emitting device has 
360nm or more desirable 530nm or less, and 380nm or more 490nm or less is more desirable. Moreover, in order to raise the property of 
luminescence equipment more in consideration of degradation of the mold member and coating material which were made to form by 
resin, or the color mixture of an LED chip and a fluorescent material, 400nm or more 475nm or less is still more desirable. The emission 
spectrum of the luminescence equipment which has the afterglow nature of the invention in this application is shown in drawing 3 . 
Luminescence which has a peak near 410nm is luminescence from an LED chip, and luminescence which has a peak near 520nm is 
luminescence of the fluorescent material excited with an LED chip. In addition, since the luminescence wavelength of less than 400nm 
includes an ultraviolet-rays region, it will have the monochromaticity of only luminescence from a fluorescent material. 
[0034] (Conductive wires 103, 203, and 403) As conductive wires 103, 203, and 403, what has ohmic nature with the electrode of the 
LED chips 102, 202, and 502, mechanical-connections nature, good electrical conductivity, and good thermal conductivity is called for. 
As thermal conductivity, more than 0.01 cal/cm2/cm/degree C is desirable, and it is more than 0.5 cal/cm2/cm/degree C more 
preferably. Moreover, in consideration of workability etc., the diameters of a conductive wire are more than philOmicrometer and less 
than [ phi45micrometer ] preferably. Specifically, the conductive wire using metals and those alloys, such as gold, copper, platinum, and 
aluminum, as such a conductive wire is mentioned. Such a conductive wire can connect an inner lead, a mounting lead, etc. to the 
electrode of each LED chip easily by the wire-bonding device. 

[0035] (Mounting lead 105) As mounting lead 105, the LED chip 102 is arranged and there should just be sufficient magnitude to load by 
die BONDODA etc. Moreover, when installing two or more LED chips and using a mounting lead as a common electrode of an LED chip, 
sufficient electrical conductivity and connectability with a bonding wire etc. are called for. Moreover, while arranging an LED chip in the 
cup on a mounting lead, when making the interior fill up with a fluorescent material, it can prevent carrying out false lighting by the light 
from another light emitting diode approached and arranged. 
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[0036] Thermosetting resin etc. can perform adhesion with the LED chip 102 and the cup of the mounting lead 105. Specifically, an 
epoxy resin t acrylic resin, imide resin, etc. are mentioned. Moreover, while making it paste up with a mounting lead with a face down LED 
chip etc., in order to make it connect electrically, Ag paste, carbon paste, an ITO paste, a metal bump, etc. can be used. Furthermore, in 
order to raise the efficiency for light utilization of a light emitting diode, the front face of the mounting lead with which an LED chip is 
arranged may be made into the shape of a mirror plane, and a reflex function may be given to a front face. As for the surface roughness 
in this case, less than [ more than 0.1S0.8S ] is desirable. Moreover, as concrete electric resistance of a mounting lead, below 300micro 
ohm-cm is desirable, and it is below 3micro ohm-cm more preferably. Moreover, when ****(ing) two or more LED chips on a mounting 
lead, since the calorific value from an LED chip increases, it is called for that thermal conductivity is good, concrete — more than 0.01 
cal/cm2/cm/degree C — desirable — more — desirable — It is more than 0.5 cal/cm2/cm/degree C. As an ingredient which fulfills 
these conditions, a ceramic with iron, copper, the copper containing iron, the copper containing tin, and a metallizing pattern etc. is 
mentioned. 

[0037] (Inner lead 106) Connection with the conductive wire 103 connected with the LED chip 102 arranged on the mounting lead 105 as 
an inner lead 106 is aimed at. When two or more LED chips are prepared on a mounting lead, it is necessary to consider as the 
configuration which can be arranged so that each conductive wires may not contact. Specifically, contact of the conductive wire 
connected to the inner lead which is separated from a mounting lead can be prevented by enlarging area of the end face in which an 
inner lead carries out wire bonding etc. as it separates from a mounting lead. As for the granularity of a connection end face with a 
conductive wire, in consideration of adhesion, less than [ more than 1.6S10S ] is desirable. After making the configuration of a leadframe 
decide, pierce and form with shuttering beforehand or making all inner leads form, you may make it form by deleting a part of inner lead 
upper part, in order to make the point of an inner lead form in various configurations. Furthermore, a desired area and the desired end- 
face height of an end face can also be made to form in coincidence by piercing an inner lead and pressurizing from an end face after 
formation. 

[0038] It is called for that connectability and electrical conductivity of an inner lead with the bonding wire which is a conductive wire are 
good. As concrete electric resistance, below 300micro ohm-cm is desirable, and it is below 3micro ohm-cm more preferably. As an 
ingredient which fulfills these conditions, the aluminum which plated iron, copper, the copper containing iron, the copper containing tin 
and copper, gold, and silver, iron, copper, etc. are mentioned. 

[0039] (Coating sections 101 and 501) The afterglow nature fluorescent material which the mold member 104 is independently formed in 
the cup of a mounting lead, and changes luminescence of an LED chip contains the coating sections 101 and 501 used for the invention 
in this application. As a concrete ingredient of the coating section, transparence resin, glass, etc. excellent in weatherability, such as an 
epoxy resin, a urea resin, and silicone, are used suitably. Moreover, a color pigment, a coloring color, and a dispersing agent may be made 
to contain with a fluorescent material. A tint can also be made to adjust by using a color pigment and a coloring color. Moreover, an 
angle of beam spread can also be increased more by making a dispersing agent contain. As a concrete dispersing agent, barium titanate, 
titanium oxide, an aluminum oxide, oxidation silicon, etc. are used suitably. 

[0040] (Mold members 104 and 404) The mold member 104 can be formed in order to protect from the exterior the coating section 101 
which the LED chip 102, the conductive wire 103, and the fluorescent material contained according to the use application of a light 
emitting diode. A mold member can be made to form using glass or resin. Moreover, although an angle of visibility can be increased by 
making a fluorescent material contain, by making a mold member contain a dispersing agent, the directivity from the LED chip 102 can be 
made to be able to ease, and an angle of visibility can be increased further. Furthermore, the lens effectiveness which converge 
luminescence from an LED chip by making the mold member 104 into a desired configuration again, or it is made to diffuse can be given. 
Therefore, the structure which carried out two or more laminatings is sufficient as the mold member 104. Specifically, what saw from the 
luminescence observation side side and combined two or more elliptical and them is mentioned to a convex lens configuration and a 
concave lens configuration pan. 

[0041] As a concrete ingredient of the mold member 104, transparence resin, glass, etc. which were mainly excellent in weatherability, 
such as an epoxy resin, a urea resin, and silicone, are used suitably. Moreover, as a dispersing agent, barium titanate, titanium oxide, an 
aluminum oxide, oxidation silicon, etc. are used suitably. Furthermore, a fluorescent material can also be made to contain also in a mold 
member in addition to a dispersing agent. Therefore, even if it makes it contain in a mold member, the other coating section etc. is made 
to contain a fluorescent material, and it may be used. Moreover, the resin with which the fluorescent material contained the coating 
section, and a mold member may be made to form using a different member used as glass etc. In this case, it can consider as light 
emitting diode with at best [ productivity ] more little effect of moisture etc. Moreover, a mold member and the coating section may be 
made to form using the same member in consideration of a refractive index. 

[0042] (Display) As an example at the time of using the luminescence equipment of the invention in this application for an LED drop, the 
outline cross-section configuration of the LED drop which arranged luminescence equipment in desired configurations, such as an 
indicator and an arrow-head configuration, is shown in drawing 4 . Drawing 4 (A) puts in order the luminescence equipment with which 
the afterglow nature fluorescent material was mixed equally in the luminescence side top mold member of the LED chip 402, and drawi ng 
4 (B) puts in order the luminescence equipment made to form on a coating member as light emitting diode in which the mold member 
404 was made to form. Moreover, drawin g 4 (C) shows the luminescence equipment which arranged the high-persistence fluorescent 
material content member 401 only in the direction of a perimeter of the field where the LED chip 402 emits light. It can consider as the 
display made to connect any luminescence equipment to the same drive circuit. 

[0043] An LED drop is electrically connected to the lighting circuit which is a drive circuit. It can consider as the drop which makes a 
request turn on luminescence equipment by the output pulse from a drive circuit. It is switched with the output signal of the gradation 
control circuit which calculates the gradation signal for making predetermined brightness turn on each luminescence equipment from the 
data memorized by RAM (Random, Access, Memory) and RAM which make the data inputted memorize temporarily as a drive circuit, and 
a gradation control circuit, and has the driver which makes each luminescence equipment turn on. A gradation control circuit calculates 
the lighting time amount of luminescence equipment from the data memorized by RAM, and outputs it as a pulse signal etc. Here, if drive 
lighting of the luminescence equipment is carried out, in addition to the luminescent color from luminescence equipment, luminescence 
of a fluorescent material can also be displayed. Next, if luminescence equipment is made to switch off, it can consider as the drop with 
which the luminescent color of only the fluorescent material which has afterglow nature is emitting light. A color tone is also changeable 
by choosing each luminescence wavelength. Therefore, it can consider as the display which attracts attention also in a low power, night, 
etc. 

[0044] (Field-like luminescence light source) Drawing 5 is the example which constituted the field— like luminescence light source using 
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the luminescence equipment of the invention in this application. The dispersion sheet 506 on the coating section or a light guide plate is 
made to contain a fluorescent material in the case of the field-like luminescence light source. Or it can also consider as the 
luminescence equipment which was made to carry out spreading etc. to the dispersion sheet 506, formed in the shape of [ 501 ] a sheet, 
and omitted the mold member with binder resin. Specifically, the LED chip 502 is fixed in the metal substrate 503 of the crevice 
configuration in which the insulating layer and the conductive pattern were formed. After taking an electric flow with an LED chip and 
the conductive pattern on a substrate, you make it filled up on the substrate 503 into which mixed churning of the fluorescent material 
was carried out with the epoxy resin, and the LED chip 502 was loaded, and luminescence equipment is made to form. In this way, the 
formed luminescence equipment is fixed to the end face of the acrylic light guide plate 504 with an epoxy resin etc. On one principal 
plane of a light guide plate 504, the reflective member 507 of the shape of a film which the white dispersion agent contained for 
luminescence unevenness prevention is arranged. Similarly the reflective member 505 is formed also on the end face by which the whole 
rear-face side surface or luminescence equipment of a light guide plate are not arranged, and luminescence **** is raised. It can 
consider as the field-like luminescence light source which can obtain brightness sufficient as a back light of LCD by this. 
[0045] When using as a liquid crystal display, the polarizing plate arranged through the liquid crystal equipment poured in between the 
glass substrates with which the translucency conductivity pattern was formed on the principal plane of a light guide plate 504 can be 
made to constitute. Furthermore, when using it as a portable equipment etc., luminescence equipment, liquid crystal equipment, other 
operation means, etc. are connected to a cell power source. Moreover, it can have a comparison means in comparison with the set point 
which the value detected while having a detection means to detect the accumulation-of-electricity residue of a cell power source, ROM 
(Read On Memory), etc. were made to memorize, and a means to stop the power supplied to luminescence equipment when it makes it 
judge that it is made to compare and there are few accumulation-of^electricity residues than a request value. Other electrical circuits 
can be made to drive, making the life of a cell power source prolong by using an LED chip as an astigmatism LGT, or it will reduce the 
power supplied to an LED chip, if residues, such as a cell power source, become below constant value by this. Moreover, since the 
solution layer screen changes the luminescent color while being able to emit light efficiently with an afterglow nature fluorescent 
material, it can also recognize that there are few cell power sources. In this case, as for a fluorescent material, it is desirable to prepare 
on the shape of a dispersion sheet and the base of a light guide plate. 

[0046] When using as a liquid crystal display, since outpatient department light is irradiated by the afterglow nature fluorescent material 
through a polarizing plate etc., excitation of the light from the outside may be 50% or less. Therefore, depending on outpatient 
department light, an internal afterglow nature fluorescent material is hard to be excited. Light can be made to shape[ of a field ]-emit 
efficiently by making an afterglow nature fluorescent substance emit light by the light emitting device. That is, the invention in this 
application can be taken as low power and the luminescence equipment which can emit light in high brightness. Although the example of 
the invention in this application is explained hereafter, it cannot be overemphasized that the invention in this application is not what is 
limited only to a concrete example. 
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* NOTICES * 
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1This document has been translated by computer. So the translation may not reflect the original precisely. 
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3. In the drawings, any words are not translated. 



EXAMPLE 



[Example] 

(Example 1) The GalnN semi-conductor whose main luminescence peak is 410nm as a light emitting device was used, the sapphire 
substrate top which made the LED chip wash — TMG (trimethylgallium) gas, TMI (trimethyl in JUMU) gas, nitrogen gas, and dopant gas - 
- carrier gas — a sink and MOCVD — it was made to form by making a gallium nitride system compound semiconductor form by law 
The gallium nitride semi-conductor which has N type conductivity, and the gallium nitride semi-conductor which has P type conductivity 
were formed, and the PN junction was made to form by changing SiH4 and Cp2Mg as dopant gas. (In addition, a buffer layer is made to 
form on a sapphire substrate, and annealing of the P-type semiconductor has been carried out above 400 degrees C after membrane 
formation.) 

[0048] After exposing PN each semi— conductor front face by etching, each electrode was made to form by the sputtering method 
respectively. In this way, after lengthening a scribe line, external force was made to divide the done semi-conductor wafer, and the LED 
chip was made to form as a light emitting device. 

[0049] Die bonding of the LED chip was carried out with the epoxy resin on the mounting lead which has a cup at the tip of the copper 
leadframe which carried out silver plating. Wire bonding of each electrode of an LED chip, a mounting lead, and the inner lead was carried 
out by the gold streak, respectively, and the electric flow was taken. 

[0050] on the other hand — a fluorescent material — as a raw material — SrC03 — 0.015 mols and Dy203 are put into 0.0075 mols, 
0.0015 mols and H3B03 are put [ 0.988 mols and Eu 203 ] into a 0.024-mol ceramic pot for Tm203, 0.952 mols and aluminum 203 are 
fully mixed with a ball mill, and a mixed raw material (henceforth raw material student powder) is obtained. Next, raw material student 
powder was put into the alumina crucible, in the muffle furnace of reducing atmosphere, it calcinated at 1400 degrees C for 5 hours, and 
the fluorescent material burned product was obtained. Next, the burned product was ground and through and O 

(SrO.952Eu0.03Dy0.015Tm0.003Maluminum 0.988B0.012) 203 fluorescent material with a mean particle diameter of 17 micrometers 
were obtained for the screen. 

[0051] O (SrO.952EuO.03DyO.015TmO.003) and (aluminum 0.988B0.012) the 203 fluorescent-material 70 weight section, and the epoxy 
resin 120 weight section which were formed were often mixed, and it considered as the thriller. This thriller was made to pour in into the 
cup on the mounting lead with which the LED chip has been arranged. The resin which the afterglow nature fluorescent material 
contained was stiffened in 130-degree-C 1 hour after impregnation. In this way, the coating section which the afterglow nature 
fluorescent material with a thickness of 150micro contained was formed on the LED chip. In addition, the afterglow nature fluorescent 
material is gradually made [ many ] toward the LED chip at the coating section. Then, the translucency epoxy resin was made to form as 
a mold member in order to protect an LED chip and an afterglow nature fluorescent material from external force, moisture, dust, etc. 
further. The mold member inserted the leadframe by which the coating section of an afterglow nature fluorescent material was formed 
into the shuttering of a shell mold, and was made to harden it after mixing translucency EPOSHIKI resin in 1 50-degree-C 5 hours. 
[0052] In this way, ** which the light emitting diode which has the obtained afterglow nature is saved [ ** ] in a dark place where 
outdoor daylight is intercepted for 3 hours or more, and carries out continuation lighting for 5 minutes. The luminescent color of light 
blue green was obtained during lighting. Moreover, luminescence **** was 7.82 Im/w. The light was made to put out after carrying out 
continuation lighting of the light emitting diode for 5 minutes. The luminescent color of blue green was after putting out lights. The 
afterglow brightness 10 minutes after putting out lights was 421 mcd/m2. Light emitting diode was hardly fallen, when the afterglow 
brightness same after continuation 1000-hour lighting was measured. 

[0053] (Example 1 of a comparison) Formation and a weatherability trial of light emitting diode were performed like the example 1 except 
having made the fluorescent material into O (Sr0.952Eu0.03Dy0.01 5Tm0.003)-(aluminum 0.988B0.012) 203 to ZnS:Cu. Immediately after 
energization, the formed light emitting diode had low brightness, although it was sure of luminescence of a Green blue system like the 
example 1 . The light was made to put out after carrying out continuation lighting of the light emitting diode for 5 minutes. The 
luminescent color of blue green was after putting out lights. The afterglow brightness 10 minutes after putting out lights was 38 mcd/m2. 
Afterglow nature was undetectable when the afterglow brightness same after continuation 1000-hour lighting was measured for light 
emitting diode. As a result of analyzing a light emitting diode, the ZnS:Cu fluorescent material on an LED chip had deteriorated. 
[0054] (Example 2) The light emitting diode of the invention in this application was used for the LED drop like drawing_4 (A). On the glass 
epoxy resin substrate in which the copper pattern was made to form, the light emitting diode made to form like an example 1 was 
arranged in 256 arrow-head configurations except having set the fluorescent material to O-1.75(Sr0.255Eu0.03Dy0.01 5Zr0.700) 
(aluminum 0.950B0.050) 203. A substrate and light emitting diode soldered using automatic pewter mounting equipment. Next, it was 
made to arrange and fix to the interior of the case formed with phenol resin. You made it filled up with some of cases, light emitting 
diodes, and substrates except for the point of light emitting diode by the silicone rubber colored black by the pigment. Then, silicone 
rubber was stiffened in ordinary temperature and 72 hours, and the LED drop was made to form. This LED drop and a driving means with 
a clock circuit were connected electrically, and the LED display equipment was constituted. It checked that repeated putting out lights 
for lighting 1 minute for 2 minutes, an LED drop was made to drive, and it could drive as a low power display. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[QfpwingJ] Drawin g 1 is the typical sectional view of the luminescence equipment of the invention in this application. 

[Drawing.2] Drawing? is the typical sectional view of other luminescence equipments of the invention in this application. 

[Drawing 3] Drawing 3 is drawing having shown an example of the emission spectrum of the invention in this application. 

[Qrawing_4] Drawing 4 (A), (B), and (C) are the typical sectional views which used the luminescence equipment of the invention in this 

application for the display, respectively. 

[Drawing_5] Drawin g 5 is the mimetic diagram using the luminescence equipment of the invention in this application of an LED display 
equipment. 

[Description of Notations] 

101, 401, 501 ... The coating section which the fluorescent material contained 

102, 202. 402, 502 ... LED chip 

103, 403, 203 ... Conductive wire 

104 404 ... Mold member 

105 ... Mounting lead 

106 ... Inner lead 

201 ... Mold member which the fluorescent material contained 

204 ... Case 

205 ... Electrode prepared in the case 

405 ... Electrode connected with the exterior 

503 ... Metal substrate 

504 ... Light guide plate 

505 507 ... Reflective member 

506 ... Dispersion sheet 
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[Document Name] Specification 

[Title of the Invention] Luminescence equipment 

[Claim(s)] 

[Claim 1] It is luminescence equipment which has the LED chip (402) whose luminous layer is a gallium nitride system compound 
semiconductor, the mold member which covers this LED chip, and the edge strip (401) arranged in the direction of a perimeter of the 
mold member with which this LED chip was covered, 

Said edge strip (401) is luminescence equipment characterized by coming to provide the fluorescent material which is excited by 
luminescence from said luminous layer and emits light. 

[Claim 2] Said fluorescent material is luminescence equipment according to claim 1 whose chemical composition type it is activated with 

divalent europium and is O-n (M1-p-qEupQq) (aluminuml-mBm) 203. 

however — 0.0001<=p<=0.5, 

0.000 1<=q<=0.5. 

0.5<=n<=10, 

0<=m<=0.5, 

0.0002 <=p+q<=0.75, 

M in an empirical formula is at least one sort chosen from the group of the divalent metal which consists of Mg, calcium. Sr, Ba, and Zn, 
and Q is co-activating agent and is at least one sort chosen from the group which consists of Mn, Zr, Nb, Pr, Nd, Gd, Tb, Dy, Ho, Er, Tm 
Yb, and Lu. 

[Claim 3] Said fluorescent material is luminescence equipment according to claim 1 to 2 with which it comes to mix two or more 
different kinds. 

[Claim 4] Said edge strip (401) is luminescence equipment according to claim 1 to 3 which it comes to arrange among two or more light 
emitting diodes by which the LED chip was covered by the mold member. 
[Detailed Description of the Invention] 
[0001] 

[Industrial Application] The invention in this application has the fluorescent material which a part of luminescence [ at least ] from the 
LED chip which is especially a light emitting device is changed [ fluorescent material ], and makes it emit light with respect to the 
luminescence equipment used for the back light light source, an LED indicator, an illumination type switch, various indicators, etc., and 
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does not twist it to an operating environment, but relates to high brightness, and efficient, the luminescence equipment which has 

afterglow nature and the display using it. 

[0002] 

[Description of the Prior Art] Various displays are prepared today with development of portable electronic devices, such as a 
transceiver, a camera, a pocket bell, portable radio, a videocassette recorder, and a notebook sized personal computer, for operability or 
the improvement in visibility. There are some which used liquid crystal equipment for one of the display of this, and the back light is 
provided so that it can be used also in a dark place. Since there is a merit, like a time etc. increases, emitting light especially in a low 
power and high brightness is called for, so that it will carry out, if, as for the back light for portable electronic devices, such a back light 
reduces the power consumption. The thing which makes the light source from an LED chip emit light in high brightness by making light 
emit in the shape of a field etc. is in such one of the back light light sources. An LED chip is small and carries out luminescence of a 
color efficient and skillful in it. Moreover, since it is a semiconductor device, there are no worries about a ball piece etc. An initial drive 
property is excellent and it can consider as the back light light source using the description that it is strong to the repeat of vibration or 
ON/OFF lighting etc. 

[0003] On the other hand, a duty of installation of a guide light is imposed upon locations in which there are many people and it gathers, 
such as a theater and a hotel, for the fire prevention regulations of the Fire Service Law enforcement ordinance and national each city 
etc. When a power source in ordinary use is severed by disaster, such as an earthquake and a fire, and other catastrophic failures, it 
changes to a standby power source automatically, and lighting for 20 minutes or more is needed. It can also consider as the drop which 
employed efficiently the property of the LED chip which is a high brightness low power also in such a guide light. 

[0004] However, the back light made to form using an LED chip is a semi-conductor light emitting device, and although it is a low power, 
it consumes cell power. Therefore, it may become a big load in order to make it drive for a long time, when there are few amounts of 
accumulation of electricity of a cell power source. Moreover, the light may be put out, if the standby power source of a drop is 
destroyed at the time of disaster or a feeder circuit carries out a broken line etc. Therefore, when the case where there is little power, a 
feeder circuit, etc. stop, the drop which can display sufficient brightness is called for. 
[0005] 

[Problem(s) to be Solved by the Invention] The display which has light emitting diode and the fluorescent material excited by it as a 
display in alignment with such a request can be considered. 

[0006] However, an LED chip has some which have various luminescence wavelength according to a presentation, structure, etc. of a 
semi-conductor. Similarly, various things, such as that to which the fluorescent material excited with an LED chip also has organic, an 
inorganic compound, and afterglow nature in fluorescent dye and a fluorescent pigment pan, are mentioned. 

[0007] Moreover, when it approaches around an LED chip and arranges a fluorescent material, it is exposed to the beam of light of 40 
times and the strong exposure reinforcement which reaches also more than it depending on the case from about 30 times rather than 
sunlight. When the amount of the improvement in conversion efficiency of a fluorescent material or the fluorescent material used is 
especially reduced using the semi-conductor which has a high energy band gap for the LED chip which is a light emitting device, even if 
it says that a light region has the main luminescence which emitted light from the LED chip, light energy becomes high inevitably. 
Moreover, if light may be emitted in an ultraviolet-rays field, luminescence reinforcement is raised further and it is used over a long 
period of time, the fluorescent material itself will tend to deteriorate. The fluorescent material similarly prepared near the LED chip is 
exposed also to elevated temperatures, such as heating from the temperature up and external environment of an LED chip. Furthermore, 
although the light emitting diode which is one sort of luminescence equipment is generally covered by resin mold, it cannot remove 
completely the moisture which adhered at the time of preventing penetration of the moisture from an external environment etc. 
completely, or manufacture. Depending on a fluorescent material, such moisture may promote degradation of a fluorescent material with 
the high energy light and the heat from a light emitting device. Moreover, when a fluorescent material deteriorates, there are that to 
which a fluorescent material becomes blackish and the external ejection effectiveness of light falls, and a remarkable case where 
afterglow nature becomes short. Furthermore, also when stopping showing afterglow nature, it is. Therefore, the invention in this 
application solves the above-mentioned technical problem, and it aims at offering the luminescence equipment with which decline in 
luminescence **** has afterglow nature very few under high brightness and the operating environment of long duration more. 
[0008] 

[Means for Solving the Problem] The invention in this application is luminescence equipment which comes to provide the fluorescent 
material which an edge strip (401) is excited by luminescence from a luminous layer in the luminescence equipment which has the LED 
chip (402) whose luminous layer is a gallium nitride system compound semiconductor, the mold member which covers an LED chip, and 
the edge strip (401) arranged in the direction of a perimeter of the mold member with which the LED chip was covered, and emits light. 
[0009] Moreover, luminescence equipment according to claim 2 is activated with europium divalent in a fluorescent material, and a 
chemical composition type is O-n (M1-p-qEupQq) (aluminum 1-mBm) 203. however, M in 0.0001 <=p<=0.5, 0.000 1<=q<=0.5, 0.5<=n<=10, 
0<=m<=0.5, 0.0002 <=p+q<=0.75, and an empirical formula — Mg — it is at least one sort chosen from the group of the divalent metal 
which consists of calcium, Sr, Ba, and Zn, and Q is co-activating agent and is at least one sort chosen from the group which consists of 
Mn, Zr, Nb, Pr, Nd, Gd, Tb, Dy, Ho, Er, Tm, Yb. and Lu. 

[0010] Furthermore, it comes to arrange ** with which it comes to mix two or more kinds from which, as for luminescence equipment 
according to claim 3, a fluorescent material differs, and luminescence equipment according to claim 4 among two or more light emitting 
diodes with which the LED chip was covered for the edge strip (401) by the mold member. 
[0011] 

[Embodiment of the Invention] As a result of various experiments, an invention-in-this-application person came to accomplish the 
header invention in this application for the ability of the fall of high brightness and the optical effectiveness at the time of use of long 
duration, or afterglow nature to be prevented, when light energy chooses a specific semi-conductor and a specific fluorescent material 
in the luminescence equipment which carries out wavelength conversion of a part of luminescence [ at least ] from a comparatively high 
LED chip with a fluorescent material. 

[0012] That is, it is a fluorescent material used for luminescence equipment, 

1. To excel in lightfastness is demanded. Since it strong— emanates from minute fields, such as a semi— conductor light emitting device, 
especially, it needs to be equal also to the strong exposure which reaches also 40 times from about 30 times of sunlight enough. 2. Since 
it is arranged near the light emitting device, the temperature characteristic be good. 3. Having the descriptions, like afterglow nature 
does not fall with the light of being [ weatherability ]-according to use environment of luminescence equipment 4. luminescence 
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equipment, heat, etc. is called for. 

[0013] The invention in this application uses O-n (aluminum 1-mBm) 203 for the luminous layer of a light emitting device for the gallium 
nitride system compound semiconductor element which has a high energy band gap as a fluorescent material (M1-p-qEupQq) as what 
fulfills these conditions. Even if it is the case where the high energy light in the light region emitted from the light emitting device by this 
is irradiated near the long duration at high brightness, the fall of luminescence brightness or afterglow nature can consider as very little 
luminescence equipment. 

[0014] As an example of concrete luminescence equipment, the chip type LED is shown in drawing 2. The LED chip 202 which used the 
gallium nitride system semi-conductor is made to have fixed using an epoxy resin etc. in the chip type LED case 204. The gold streak is 
electrically connected to each electrode of the LED chip 202, and each electrode 205 in which it was prepared by the case as a 
conductive wire 203, respectively. (SrO.952EuO.03DyO.015TmO.003) Homogeneity is made to carry out hardening formation of what 
carried out mixed distribution of the 0-(aluminum 0.988B0.012) 203 fluorescent material into the epoxy resin as a mold member 201 
which protects an LED chip, a conductive wire, etc. from external force etc. The LED chip 202 is made to emit light by making such 
luminescence equipment supply power. The color mixture light of luminescence from the LED chip 202 and luminescence from the 
fluorescent material excited by the luminescence emits light. In after switching off an LED chip, it can consider as the luminescence 
equipment which can emit light only by the afterglow from a fluorescent material. Hereafter, the configuration member of the invention in 
this application is explained in full detail. 

[0015] (Fluorescent material) The fluorescent material which is excited as a fluorescent materia! used for the invention in this 
application by the electromagnetic wave which emitted light from the semi-conductor luminous layer, and emits light is said. As a 
concrete fluorescent material, it is O-n (M1-p-qEupQq) (aluminum 1-mBm) 203. Various things are mentioned as a use gestalt. It is good 
also considering opening which shuts up an LED chip in the bulk layer of a fluorescent material etc., and the light from an LED chip 
specifically penetrates in a fluorescent material layer as 1 thru/or luminescence equipment of a configuration of having two or more. 
Moreover, you may make it form in extent which is made to contain the fine particles of a fluorescent material in the resin which covers 
an LED chip, or glass, and the light from an LED chip penetrates thinly. Furthermore, you may make it mix in the edge strip between the 
light emitting diodes which arranged two or more light emitting diodes. Various color tones and afterglow nature can be chosen by 
choosing adjusting various ratios of the particle size of a fluorescent material, a fluorescent material, resin, etc., and spreading and fills, 
and the luminescence wavelength of a light emitting device. 

[0016] Furthermore, content distribution of a fluorescent material influences color mixture nature, endurance, etc. That is, it is easy to 
control degradation by moisture that it is harder to be influenced of the moisture from an external environment etc. toward an LED chip 
by the front-faces side, such as the coating section which the fluorescent material contained, and a mold member, when the distribution 
concentration of a fluorescent material is high. On the other hand, if distribution concentration becomes high toward an LED chip to a 
mold member front-face side about content distribution of a fluorescent material, although it will be easy to be influenced of the 
moisture from an external environment, the effect of generation of heat from an LED chip, exposure reinforcement, etc. can control 
degradation of a fluorescent material fewer. Such distribution of a fluorescent material can be made to form variously by making the 
member containing a fluorescent material, formation temperature, viscosity, the configuration of a fluorescent material, particle size 
distribution, etc. adjust. Therefore, various distribution concentration of a fluorescent material can be chosen according to a service 
condition etc. 

[0017] or the fluorescent material used for the invention in this application touched the LED chip, when it approaches and has been 
arranged, it is enough — it ********. Moreover, especially when the heat dissipation from an LED chip is large, 1.5 to 3 has desirable n. 
The activator and co-activating agent which are introduced into the afterglow nature fluorescent material of the invention in this 
application influence a fluorescence color and afterglow brightness greatly. Therefore, according to an application, it can adjust to the 
range as shown below, respectively. 

[0018] That is, about the concentration p of Eu of an activator, it is desirable to adjust Sr of a parent to the range permuted 0.5 mols or 
less 0.0001 mols or more to one mol of fluorescent materials. This is because it is in the inclination for afterglow brightness to fall as a 
result by light absorption worsening when fewer than 0.0001 mols. On the contrary, when it increases more than 0.5 mols, it is in the 
inclination for lifting afterglow brightness to fall, about concentration quenching. When the range of p is 0.001 <=p<=0.06, afterglow 
brightness can make it high more. 

[0019] Luminescence of Eu comes to show afterglow nature by introducing co-activating agent, it was chosen out of the group which 
consists of Mn, Zr, Nb, Pr, Nd, Gd, Tb, Dy, Ho, Er, Tm, Yb, and Lu as co-activating agent — a kind is effective even if not few. 
[0020] Especially in the case of Sr, divalent metal M of Dy which is the parent of a fluorescent material is effective on an afterglow 
disposition, and the density range of the Dy concentration q has 0.0005 or more and 0.03 or less desirable range. Similarly, as for Nd, in 
the case of calcium, divalent metal M which is the parent of a fluorescent material has effectiveness especially at especially the 
improvement in afterglow brightness, and the range of the Nd concentration q has 0.0005 or more and 0.03 or less desirable range. The 
synergistic effect can be demonstrated by 2nd activating other co-activating agent to these co-activating agent Dy and Nd. 
[0021] When choosing Dy as the first co-activating agent, the range where the Mn concentration q of the 2nd co-activating agent is 
desirable is 0.0001 or more and 0.06 or less, and, specifically, 0.0005 or more and 0.02 or less range is still more desirable. Moreover, 
when choosing Dy as the first co-activating agent, the range where the Tm concentration q of the 2nd co-activating agent is desirable 
is 0.0003 or more and 0.02 or less, and 0.0004 or more and 0.01 or less range is still more desirable. Similarly, when choosing Dy as the 
first co-activating agent, the range where the Lu concentration q of the 2nd co-activating agent is desirable is 0.0001 or more and 0.06 
or less, and 0.0004 or more and 0.04 or less range is still more desirable. When choosing Dy as the first co-activating agent, the range 
where the Nb concentration q of the 2nd co-activating agent is desirable is 0.0001 or more and 0.08 or less, and 0.0003 or more and 
0.04 or less range is still more desirable. When choosing Dy as the first co-activating agent, the range where the Yb concentration q of 
the 2nd co-activating agent is desirable is 0.0002 or more and 0.04 or less, and 0.0003 or more and 0.01 or less range is still more 
desirable. When choosing Dy as the first co-activating agent, the range where the Zr concentration q of the 2nd co-activating agent is 
desirable is 0.002 or more and 0.70 or less. When choosing Dy as the first co-activating agent, the range where the Er concentration q 
of the second co-activating agent is desirable is 0.0001 or more and 0.03 or less. Furthermore, 0.0005 or more and 0.02 or less range is 
desirable. When choosing Dy as the first co-activating agent, the range where the Pr concentration q of the 2nd co-activating agent is 
desirable is 0.0001 or more and 0.04 or less. Furthermore, 0.0005 or more and 0.03 or less range is desirable. 

[0022] When introducing Nd as the first co-activating agent, the range where the Tm concentration q of the 2nd co-activating agent is 
desirable is 0.0001 or more and 0.06 or less, and 0.0005 or more and 0.02 or less range is still more desirable. When introducing Nd as 
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the first co-activating agent, the range where the Pr concentration q of the 2nd co-activating agent is desirable is 0.0001 or more and 
0.06 pr less, and 0.0005 or more and 0.02 or less range is still more desirable. When introducing Nd below as the first co-activating 
agent, the range where the Ho concentration q of the 2nd co-activating agent is desirable is 0.0001 or more and 0.06 or less, and 0.0005 
or more and 0.02 or less range is still more desirable. When introducing Nd below as the first co-activating agent, the range where the 
Dy concentration q of the 2nd co-activating agent is desirable is 0.0001 or more and 0.06 or less, and 0.0005 or more and 0.02 or less 
range is still more desirable further again. 

[0023] About the parent presentation of an afterglow nature fluorescent material, a part of aluminum can also be permuted by boron In 
this case, the decay characteristic can also be made to improve still more greatly. Therefore, more preferably, the range which 0.5 mols 
of boron permute by the fluorescent material used for the invention in this application from 01 mols of the total number of mols of 
aluminum is desirable, and near 0.05 mol is [ it is the range which becomes 0.25 mols from 0.005 mols, and ] the most desirable. In order 
to introduce boron, it is desirable that only the amount corresponding to it deducts and teaches aluminum. 

[0024] As for the afterglow nature fluorescent material used for the invention in this application, it is desirable to choose SrO, MgO, 
aluminum 203, a metallic oxide like Eu203, or a compound that turns into an oxide easily by calcinating at an elevated temperature like 
CaC03, SrC03, and BaC03 as a raw material. Other than a carbonate, there are a nitrate, an oxalate, a hydroxide, etc. as such a 
compound. Moreover, as a boron compound, a boric acid or the borate of an alkaline earth can be used, and a boric acid is desirable 
especially. The purity of a raw material influences afterglow brightness greatly, it is desirable that it is 99.9% or more, and it is still more 
desirable that it is 99.99% or more. The raw material which mixed these can be calcinated under reducing atmosphere in 1200-degree-C 
or more temperature requirement 1600 degrees C or less, and a fluorescent material can be obtained for a burned product by grinding 
and carrying out a screen. In addition, the mixed ratio of a raw material can be determined by mixing the amount of theory for acquiring 
the target presentation. 

[0025] Although the fluorescent material used for the invention in this application presents strong luminescence by divalent Eu of an 
activator fundamentally, divalent Eu has absorption in the large area of an ultraviolet area from the light. Therefore, even if it uses a 
gallium nitride system compound semiconductor, efficient luminescence is fully possible. Moreover, an afterglow phenomenon appears by 
making the parent of a fluorescent material dope at least one sort chosen from the group which consists of Mn, Zr, Nb, Pr, Nd, Gd, Tb, 
Dy, Ho, Er, Tm, Yb, and Lu as co-activating agent. 

[0026] If boron is made to contain in an afterglow nature fluorescent material, the crystallinity of aluminates can be made good, and 
afterglow time amount and afterglow brightness can also be made to improve further by stabilizing an emission center and a trapping 
center. Moreover, boron also has the effectiveness which works as flux to coincidence and promotes the crystal growth of a fluorescent 
material. 

[0027] When the total number of mols of the total number of mols of the oxide of divalent metal, an activator, and co-activating agent, 
an alumina, and a boric acid is about 1:1. n= 1 [ i.e., 1 as a result of analyzing according to an X diffraction, the crystal structure serves 
as monoclinic system of SrAI204 mold, and green luminescence which has a peak in the wavelength of 520nm is shown. Moreover, 
although the low concentration whose permutation of boron is about 1 mol % shows the structure of SrAI 407 which should be 
generated from a preparation presentation when the total number of mols of the total number of mols of the oxide of divalent metal, an 
activator, and co-activating agent, an alumina, and a boric acid is taught to 1:2, n= 2 [ i.e., ], and is calcinated, boron serves as mixture of 
Sr4aluminum 14025 and SrAI 12019 from this by high concentration. That is, by containing boron, the crystal structure can change and 
afterglow nature can also be raised. Similarly, at the time of n= 1.75, it can be set to Sr4aluminum 14025, and thermal resistance etc. 
can also be raised more. As for such a presentation, it is desirable to make it choose in consideration of the purpose of use, the 
emission spectrum from an LED chip, or the excitation spectrum of a fluorescent material. 

[0028] That is, the luminescent color can be changed to blue, a bluish green color, green, and Oshi by adjusting a parent presentation to 
the specific range. Moreover, by boron content to a parent presentation, stabilization of the crystal structure and particle growth can be 
promoted and high brightness-ization of afterglow can be attained as the result. Furthermore, when-izing of the afterglow brightness can 
be carried out [ high brightness ] further and especially Zr is chosen as the second co-activating agent with the combination of the first 
co-activating agent and the second co-activating agent, a luminescent color tone can also be changed. 

[0029] In the luminescence equipment of the invention in this application, a fluorescent material may mix two or more kinds of 200-n 
(M1-p-qEupQq) (aluminum1-mBm) 3 fluorescent materials. Two or more kinds of 200-n(M1-p-qEupQq) (aluminum1-mBm) 3 
fluorescent materials with which the element and content of M or Q differ from each other can be mixed, and a luminescence 
wavelength component can also be increased. Thereby, it can also consider as the luminescence equipment which can choose the 
various luminescent color. Moreover, it can consider as the multilayers which resin different, respectively was made to mix, and can also 
be made to excite by the semi-conductor light emitting device. 

[0030] (LED chips 102, 202, 402, and 502) With the LED chip used for the invention in this application, the nitride system compound 
semiconductor which can excite efficiently 200-n(M1 -p-qEupQq) (aluminuml-mBm) 3 fluorescent material is mentioned, the LED chip 
which is a light emitting device — MOCVD — nitride system compound semiconductors, such as general formula InaAlbGa1-a-bN 
(however, 0<=a, 0<=b, a+b<1), are made to form as a luminous layer on a substrate by law etc. As structure of a semi-conductor, the 
thing of a terrorism configuration is mentioned to the gay structure, hetero structure, or double which has MIS junction, PIN junction, pn 
junction, etc. Various luminescence wavelength can be chosen by whenever [ ingredient or its mixed-crystal ]. [ of a semi-conductor 
layer ] Moreover, it can also consider as the single quantum well structure and multiplex quantum well structure where the semi- 
conductor barrier layer was made to form in the thin film which the quantum effectiveness produces. 

[0031] When a gallium nitride system compound semiconductor is used, ingredients, such as sapphire, a spinel, and SiC, Si, ZnO, are 
used for a semi-conductor substrate. In order to make crystalline good gallium nitride form, it is desirable to use a sapphire substrate. 
Buffer layers, such as GaN and AIN, are formed on this sapphire substrate, and the gallium nitride system semi-conductor which has pn 
junction is made to form on it. A gallium nitride system semi-conductor shows n mold conductivity in the condition of not doping an 
impurity. When making n mold gallium nitride semi-conductor of a request, such as raising luminous efficiency, form, it is desirable to 
introduce Si, germanium, Se, Te, C, etc. suitably as an n mold dopant. On the other hand, when making p mold gallium nitride semi- 
conductor form, Zn, Mg, Be, calcium, Sr. Ba, etc. which are p mold DOPANDO are made to dope. Only by doping p mold dopant, since it 
is hard to form a gallium nitride system compound semiconductor into p mold, it is desirable to make p mold form by annealing after p 
mold dopant installation by heating, the low-speed electron beam irradiation, the plasma exposure, etc. at a furnace. After making the 
exposure of a P-type semiconductor and an N-type semiconductor form by etching etc., the sputtering method, a vacuum deposition 
method, etc. are used and each electrode of a desired configuration is made to form on a semi-conductor layer. 



http://www4.ipdl.ncipi.gojp/c^ 2007/02/08 



5/8 ^— V 

[0032] Next, after carrying out direct full cutting with the dicing saw with which the blade which has the edge of a blade made from a 
diamond rotates the formed semi-conductor wafer or cutting the slot of width of face larger than edge-of-a-blade width of face deeply 
(half cutting), a semi-conductor wafer is broken according to external force, or the scriber in which the diamond stylus at a tip carries 
out both-way rectilinear motion — a scribe line (circles of longitude) very thin to a semi-conductor wafer — for example, after 
lengthening in a grid pattern, according to external force, a wafer is broken and it cuts in the shape of a chip from a semi-conductor 
wafer. Thus, the LED chip which is a gallium nitride system compound semiconductor can be made to form. 

[0033] In the luminescence equipment of the invention in this application, efficiently, luminescence and when carrying out afterglow, in 
consideration of excitation wavelength with a fluorescent material etc., the luminescence wavelength of a light emitting device has 
360nm or more desirable 530nm or less, and 380nm or more 490nm or less is more desirable. Moreover, in order to raise the property of 
luminescence equipment more in consideration of degradation of the mold member and coating material which were made to form by 
resin, or the color mixture of an LED chip and a fluorescent material, 400nm or more 475nm or less is still more desirable. The emission 
spectrum of the luminescence equipment which has the afterglow nature of the invention in this application is shown in drawing 3. 
Luminescence which has a peak near 410nm is luminescence from an LED chip, and luminescence which has a peak near 520nm is 
luminescence of the fluorescent material excited with an LED chip. In addition, since the luminescence wavelength of less than 400nm 
includes an ultraviolet-rays region, it will have the monochromaticity of only luminescence from a fluorescent material. 
[0034] (Conductive wires 103, 203, and 403) As conductive wires 103, 203, and 403, what has ohmic nature with the electrode of the 
LED chips 102, 202, and 502, mechanical-connections nature, good electrical conductivity, and good thermal conductivity is called for. 
As thermal conductivity, more than 0.01 cal/cm2/cm/degree C is desirable, and it is more than 0.5 cal/cm2/cm/degree C more 
preferably. Moreover, in consideration of workability etc., the diameters of a conductive wire are more than philOmicrometer and less 
than [ phi45micrometer ] preferably. Specifically, the conductive wire using metals and those alloys, such as gold, copper, platinum, and 
aluminum, as such a conductive wire is mentioned. Such a conductive wire can connect an inner lead, a mounting lead, etc. to the 
electrode of each LED chip easily by the wire-bonding device. 

[0035] (Mounting lead 105) As mounting lead 105, the LED chip 102 is arranged and there should just be sufficient magnitude to load by 
die BONDODA etc. Moreover, when installing two or more LED chips and using a mounting lead as a common electrode of an LED chip, 
sufficient electrical conductivity and connectability with a bonding wire etc. are called for. Moreover, while arranging an LED chip in the 
cup on a mounting lead, when making the interior fill up with a fluorescent material, it can prevent carrying out false lighting by the light 
from another light emitting diode approached and arranged. 

[0036] Thermosetting resin etc. can perform adhesion with the LED chip 102 and the cup of the mounting lead 105. Specifically, an 
epoxy resin, acrylic resin, imide resin, etc. are mentioned. Moreover, while making it paste up with a mounting lead with a face down LED 
chip etc., in order to make it connect electrically, Ag paste, carbon paste, an ITO paste, a metal bump, etc. can be used. Furthermore, in 
order to raise the efficiency for light utilization of a light emitting diode, the front face of the mounting lead with which an LED chip is 
arranged may be made into the shape of a mirror plane, and a reflex function may be given to a front face. As for the surface roughness 
in this case, less than [ more than 0.1S0.8S ] is desirable. Moreover, as concrete electric resistance of a mounting lead, below 300micro 
ohm-cm is desirable, and it is below 3micro ohm-cm more preferably. Moreover, when ****(ing) two or more LED chips on a mounting 
lead, since the calorific value from an LED chip increases, it is called for that thermal conductivity is good, concrete — more than 0.01 
cal/cm2/cm/degree C — desirable — more — desirable — It is more than 0.5 cal/cm2/cm/degree C. As an ingredient which fulfills 
these conditions, a ceramic with iron, copper, the copper containing iron, the copper containing tin, and a metallizing pattern etc. is 
mentioned. 

[0037] (Inner lead 106) Connection with the conductive wire 103 connected with the LED chip 102 arranged on the mounting lead 105 as 
an inner lead 106 is aimed at. When two or more LED chips are prepared on a mounting lead, it is necessary to consider as the 
configuration which can be arranged so that each conductive wires may not contact. Specifically, contact of the conductive wire 
connected to the inner lead which is separated from a mounting lead can be prevented by enlarging area of the end face in which an 
inner lead carries out wire bonding etc. as it separates from a mounting lead. As for the granularity of a connection end face with a 
conductive wire, in consideration of adhesion, less than [ more than 1.6S10S ] is desirable. After making the configuration of a leadframe 
decide, pierce and form with shuttering beforehand or making all inner leads form, you may make it form by deleting a part of inner lead 
upper part, in order to make the point of an inner lead form in various configurations. Furthermore, a desired area and the desired end- 
face height of an end face can also be made to form in coincidence by piercing an inner lead and pressurizing from an end face after 
formation. 

[0038] It is called for that connectability and electrical conductivity of an inner lead with the bonding wire which is a conductive wire are 
good. As concrete electric resistance, below 300micro ohm-cm is desirable, and it is below 3micro ohm-cm more preferably. As an 
ingredient which fulfills these conditions, the aluminum which plated iron, copper, the copper containing iron, the copper containing tin 
and copper, gold, and silver, iron, copper, etc. are mentioned. 

[0039] (Coating sections 101 and 501) The afterglow nature fluorescent material which the mold member 104 is independently formed in 
the cup of a mounting lead, and changes luminescence of an LED chip contains the coating sections 101 and 501 used for the invention 
in this application. As a concrete ingredient of the coating section, transparence resin, glass, etc. excellent in weatherability, such as an 
epoxy resin, a urea resin, and silicone, are used suitably. Moreover, a color pigment, a coloring color, and a dispersing agent may be made 
to contain with a fluorescent material. A tint can also be made to adjust by using a color pigment and a coloring color. Moreover, an 
angle of beam spread can also be increased more by making a dispersing agent contain. As a concrete dispersing agent, barium titanate, 
titanium oxide, an aluminum oxide, oxidation silicon, etc. are used suitably. 

[0040] (Mold members 104 and 404) The mold member 104 can be formed in order to protect from the exterior the coating section 101 
which the LED chip 102, the conductive wire 103, and the fluorescent material contained according to the use application of a light 
emitting diode. A mold member can be made to form using glass or resin. Moreover, although an angle of visibility can be increased by 
making a fluorescent material contain, by making a mold member contain a dispersing agent, the directivity from the LED chip 102 can be 
made to be able to ease, and an angle of visibility can be increased further. Furthermore, the lens effectiveness which converge 
luminescence from an LED chip by making the mold member 104 into a desired configuration again, or it is made to diffuse can be given. 
Therefore, the structure which carried out two or more laminatings is sufficient as the mold member 104. Specifically, what saw from the 
luminescence observation side side and combined two or more elliptical and them is mentioned to a convex lens configuration and a 
concave lens configuration pan. 

[0041] As a concrete ingredient of the mold member 104, transparence resin, glass, etc. which were mainly excellent in weatherability, 
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such as an epoxy resin, a urea resin, and silicone, are used suitably. Moreover, as a dispersing agent, barium titanate, titanium oxide, an 
aluminum oxide, oxidation silicon, etc. are used suitably. Furthermore, a fluorescent material can also be made to contain also in a mold 
member in addition to a dispersing agent. Therefore, even if it makes it contain in a mold member, the other coating section etc. is made 
to contain a fluorescent material, and it may be used. Moreover, the resin with which the fluorescent material contained the coating 
section, and a mold member may be made to form using a different member used as glass etc. In this case, it can consider as light 
emitting diode with at best [ productivity ] more little effect of moisture etc. Moreover, a mold member and the coating section may be 
made to form using the same member in consideration of a refractive index. 

[0042] (Display) As an example at the time of using the luminescence equipment of the invention in this application for an LED drop, the 
outline cross-section configuration of the LED drop which arranged luminescence equipment in desired configurations, such as an 
indicator and an arrow-head configuration, is shown in drawing 4. Drawing 4 (A) puts in order the luminescence equipment with which the 
afterglow nature fluorescent material was mixed equally in the luminescence side top mold member of the LED chip 402, and drawing 4 
(B) puts in order the luminescence equipment made to form on a coating member as light emitting diode in which the mold member 404 
was made to form. Moreover, drawing 4 (C) shows the luminescence equipment which arranged the high-persistence fluorescent material 
content member 401 only in the direction of a perimeter of the field where the LED chip 402 emits light. It can consider as the display 
made to connect any luminescence equipment to the same drive circuit. 

[0043] An LED drop is electrically connected to the lighting circuit which is a drive circuit. It can consider as the drop which makes a 
request turn on luminescence equipment by the output pulse from a drive circuit. It is switched with the output signal of the gradation 
control circuit which calculates the gradation signal for making predetermined brightness turn on each luminescence equipment from the 
data memorized by RAM (Random, Access, Memory) and RAM which make the data inputted memorize temporarily as a drive circuit, and 
a gradation control circuit, and has the driver which makes each luminescence equipment turn on. A gradation control circuit calculates 
the lighting time amount of luminescence equipment from the data memorized by RAM, and outputs it as a pulse signal etc. Here, if drive 
lighting of the luminescence equipment is carried out, in addition to the luminescent color from luminescence equipment, luminescence 
of a fluorescent material can also be displayed. Next, if luminescence equipment is made to switch off, it can consider as the drop with 
which the luminescent color of only the fluorescent material which has afterglow nature is emitting light. A color tone is also changeable 
by choosing each luminescence wavelength. Therefore, it can consider as the display which attracts attention also in a low power, night, 
etc. 

[0044] (Field-like luminescence light source) Drawing 5 is the example which constituted the field-like luminescence light source using 
the luminescence equipment of the invention in this application. The dispersion sheet 506 on the coating section or a light guide plate is 
made to contain a fluorescent material in the case of the field-like luminescence light source. Or it can also consider as the 
luminescence equipment which was made to carry out spreading etc. to the dispersion sheet 506, formed in the shape of [ 501 ] a sheet, 
and omitted the mold member with binder resin. Specifically, the LED chip 502 is fixed in the metal substrate 503 of the crevice 
configuration in which the insulating layer and the conductive pattern were formed. After taking an electric flow with an LED chip and 
the conductive pattern on a substrate, you make it filled up on the substrate 503 into which mixed stirring of the fluorescent material 
was carried out with the epoxy resin, and the LED chip 502 was loaded, and luminescence equipment is made to form. In this way, the 
formed luminescence equipment is fixed to the end face of the acrylic light guide plate 504 with an epoxy resin etc. On one principal 
plane of a light guide plate 504, the reflective member 507 of the shape of a film which the white dispersion agent contained for 
luminescence unevenness prevention is arranged. Similarly the reflective member 505 is formed also on the end face by which the whole 
rear-face side surface or luminescence equipment of a light guide plate are not arranged, and luminescence **** is raised. It can 
consider as the field-like luminescence light source which can obtain brightness sufficient as a back light of LCD by this. 
[0045] When using as a liquid crystal display, the polarizing plate arranged through the liquid crystal equipment poured in between the 
glass substrates with which the translucency conductivity pattern was formed on the principal plane of a light guide plate 504 can be 
made to constitute. Furthermore, when using it as a portable equipment etc., luminescence equipment, liquid crystal equipment, other 
operation means, etc. are connected to a cell power source. Moreover, it can have a comparison means in comparison with the set point 
which the value detected while having a detection means to detect the accumulation-of-electricity residue of a cell power source, ROM 
(Read On Memory), etc. were made to memorize, and a means to stop the power supplied to luminescence equipment when it makes it 
judge that it is made to compare and there are few accumulation-of-electricity residues than a request value. Other electrical circuits 
can be made to drive, making the life of a cell power source prolong by using an LED chip as an astigmatism LGT, or it will reduce the 
power supplied to an LED chip, if residues, such as a cell power source, become below constant value by this. Moreover, since the 
solution layer screen changes the luminescent color while being able to emit light efficiently with an afterglow nature fluorescent 
material, it can also recognize that there are few cell power sources. In this case, as for a fluorescent material, it is desirable to prepare 
on the shape of a dispersion sheet and the base of a light guide plate. 

[0046] When using as a liquid crystal display, since outpatient department light is irradiated by the afterglow nature fluorescent material 
through a polarizing plate etc., excitation of the light from the outside may be 50% or less. Therefore, depending on outpatient 
department light, an internal afterglow nature fluorescent material is hard to be excited. Light can be made to shape[ of a field ]-emit 
efficiently by making an afterglow nature fluorescent substance emit light by the light emitting device. That is, the invention in this 
application can be taken as low power and the luminescence equipment which can emit light in high brightness. Although the example of 
the invention in this application is explained hereafter, it cannot be overemphasized that the invention in this application is not what is 
limited only to a concrete example. 
[0047] 

[Example] (Example 1) The GalnN semi-conductor whose main luminescence peak is 410nm as a light emitting device was used, the 
sapphire substrate top which made the LED chip wash — TMG (trimethylgallium) gas, TMI (trimethyl in JUMU) gas, nitrogen gas, and 
dopant gas — carrier gas — a sink and MOCVD — it was made to form by making a gallium nitride system compound semiconductor 
form by law The gallium nitride semi-conductor which has n mold conductivity, and the gallium nitride semi-conductor which has p mold 
conductivity were formed, and pn junction was made to form by changing SiH4 and Cp2Mg as dopant gas. (In addition, a buffer layer is 
made to form on a sapphire substrate, and annealing of the p type semiconductor has been carried out above 400 degrees C after 
membrane formation.) 

[0048] After exposing pn each semi-conductor front face by etching, each electrode was made to form by the sputtering method, 
respectively. In this way, after lengthening a scribe line, external force was made to divide the done semi-conductor wafer, and the LED 
chip was made to form as a light emitting device. 
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[0049] Die bonding of the LED chip was carried out with the epoxy resin on the mounting lead which has a cup at the tip of the copper 
leadframe which carried out silver plating. Wire bonding of each electrode of an LED chip, a mounting lead, and the inner lead was carried 
out by the gold streak, respectively, and the electric flow was taken. 

[0050] on the other hand — a fluorescent material — as a raw material — SrC03 — 0.015 mols and Dy203 are put into 0.0075 mols, 
0.0015 mols and H3B03 are put [ 0.988 mols and Eu 203 ] into a 0.024-mol ceramic pot for Tm203, 0.952 mols and aluminum 203 are 
fully mixed with a ball mill, and a mixed raw material (henceforth raw material student powder) is obtained. Next, raw material student 
powder was put into the alumina crucible, in the muffle furnace of reducing atmosphere, it calcinated at 1400 degrees C for 5 hours, and 
the fluorescent material burned product was obtained Next, the burned product was ground and through and O 
(SrO.952Eu0.03DyO.O15TmO.003)-(aluminum 0.988B0.012) 203 fluorescent material with a mean particle diameter of 1 7 micrometers 
were obtained for the screen. 

[0051] O (SrO.952EuO.03DyO.015TmO.003) and (aluminum 0.988B0.012) the 203 fluorescent-material 70 weight section, and the epoxy 
resin 120 weight section which were formed were often mixed, and it considered as the slurry. This slurry was made to pour in into the 
cup on the mounting lead with which the LED chip has been arranged. The resin which the afterglow nature fluorescent material 
contained was stiffened in 130-degree-C 1 hour after impregnation. In this way, the coating section which the afterglow nature 
fluorescent material with a thickness of 150micro contained was formed on the LED chip. In addition, the afterglow nature fluorescent 
material is gradually made [ many ] toward the LED chip at the coating section. Then, the translucency epoxy resin was made to form as 
a mold member in order to protect an LED chip and an afterglow nature fluorescent material from external force, moisture, dust, etc. 
further. The mold member inserted the leadframe by which the coating section of an afterglow nature fluorescent material was formed 
into the shuttering of a shell mold, and was made to harden it after mixing translucency EPOSHIKI resin in 150-degree-C 5 hours. 
[0052] In this way, ** which the light emitting diode which has the obtained afterglow nature is saved [ ** ] in a dark place where 
outdoor daylight is intercepted for 3 hours or more, and carries out continuation lighting for 5 minutes. The luminescent color of light 
blue green was obtained during lighting. Moreover, luminescence **** was 7.82 Im/w. The light was made to put out after carrying out 
continuation lighting of the light emitting diode for 5 minutes. The luminescent color of blue green was after putting out lights. The 
afterglow brightness 10 minutes after putting out lights was 42 1 mcd/m2. Light emitting diode was hardly fallen, when the afterglow 
brightness same after continuation 1000-hour lighting was measured. 

[0053] (Example 1 of a comparison) Formation and a weatherability trial of light emitting diode were performed like the example 1 except 
having made the fluorescent material into O (Sr0.952Eu0.03Dy0.015Tm0.003)-(aluminum 0.988B0.012) 203 to ZnS:Cu. Immediately after 
energization, the formed light emitting diode had low brightness, although it was sure of luminescence of a Green blue system like the 
example 1. The light was made to put out after carrying out continuation lighting of the light emitting diode for 5 minutes. The 
luminescent color of blue green was after putting out lights. The afterglow brightness 10 minutes after putting out lights was 38 mcd/m2. 
Afterglow nature was undetectable when the afterglow brightness same after continuation 1000-hour lighting was measured for light 
emitting diode. As a result of analyzing a light emitting diode, the ZnS:Cu fluorescent material on an LED chip had deteriorated. 
[0054] (Example 2) The light emitting diode of the invention in this application was used for the LED drop like drawing 4 (A). On the glass 
epoxy resin substrate in which the copper pattern was made to form, the light emitting diode made to form like an example 1 was 
arranged in 256 arrow-head configurations except having set the fluorescent material to 0-1 .75(Sr0.255Eu0.03Dy0.01 5Zr0.700) 
(aluminum 0.950B0.050) 203. A substrate and light emitting diode soldered using automatic pewter mounting equipment. Next, it was 
made to arrange and fix to the interior of the case formed with phenol resin. You made it filled up with some of cases, light emitting 
diodes, and substrates except for the point of light emitting diode by the silicone rubber colored black by the pigment. Then, silicone 
rubber was stiffened in ordinary temperature and 72 hours, and the LED drop was made to form. This LED drop and a driving means with 
a clock circuit were connected electrically, and the LED display equipment was constituted. It checked that repeated putting out lights 
for lighting 1 minute for 2 minutes, an LED drop was made to drive, and it could drive as a low power display 
[0055] 

[Effect of the Invention] By considering as the configuration using the light emitting device of a nitride system compound semiconductor, 
and 200-n(M1-p-qEupQq) (aluminum1-mBm) 3 fluorescent material, also in the use at the time of quantity brightness, luminous 
efficiency is high for a long time, and the fall of luminescence **** or afterglow nature can consider as very little luminescence 
equipment etc. also in high brightness and prolonged use. Moreover, it is at the lighting and putting-out-lights time, and changing the 
luminescent color to arbitration can also be used as possible low power luminescence equipment. 

[0056] Moreover, since the fall of luminescence **** or afterglow nature can distribute the luminescence unevenness of the LED chip 

itself with a fluorescent material also in high brightness and prolonged use more in addition to the ability to consider as very few light 

emitting diodes, the invention in this application can be used as the light emitting diode which has uniform luminescence. 

[0057] By considering as the configuration of claim 3 of the invention in this application, a luminescence wavelength component can be 

increased or it can also consider as the luminescence equipment which can choose the various luminescent color 

[0058] 

[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is the typical sectional view of luminescence equipment. 
[Drawing 2] Drawing 2 is the typical sectional view of other luminescence equipments. 

[Drawing 3] Drawing 3 is drawing having shown an example of the emission spectrum of the invention in this application. 

[Drawing 4] Drawing 4 (A), (B), and (C) are the typical sectional views which used the luminescence equipment of the invention in this 

application for the display, respectively. 

[Drawing 5] Drawing 5 is the mimetic diagram using luminescence equipment of an LED display equipment. 
[Description of Notations] 

101, 401, 501 ... The coating section which the fluorescent material contained 

102, 202, 402, 502 ... LED chip 

103, 403, 203 ... Conductive wire 

104 404 ... Mold member 

105 ... Mounting lead 

106 ... Inner lead 

201 ... Mold member which the fluorescent material contained 
204 ... Case 
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8/8 ^— V 

205 ... Electrode prepared in the case 

405 Electrode connected with the exterior 

503 ... Metal substrate 

504 ... Light guide plate 

505 507 ... Reflective member 

506 ... Dispersion sheet 



[Translation done.] 



http://www4.ipdl.ncipLgojp/cg^ 2007/02/08 



<19)B*B#imf (JP) (12) ^ | ^ ft ^ i (A) 



ErSWlO- 112557 

(43) 'Am a ¥/&10^(1998) 4 £28 B 



(51)IntCL a 
H0 1L 33/00 



C09K 11/64 
G 0 9 F 9/33 



CPM 



F I 

H01L 33/00 



CO 9K 
GO 9F 



11/64 
9/33 



CPM 



N 
C 

I 
E 



ssst* m&m<n»3 ol (£ioh) 



(21)fflH#^ 


&m¥8 -266450 


<71)ffllHA 


000226057 










m turns 


¥/£84p(1996)10/!8B 




isamHffim±'fBriB49i#«fiioo 
















®&!apIS*±4 I Br[59491S%100 H»t 











(54) ismozm ftyemmRzfi*n&m^itmnkm& 



(57) 

[US] *«38Wtt, LED^:/:7*»fe<D**eD'>fc< 
1 1 -95 £ L T^)fe $ 5 **^H £W Lffiffl {Sit 

[»*¥»] *R«Wf±. fgftJftf^ttfy ^A^k-g- 
Wf($:t^5LEDf-77'i: 1 KLEDfy^b© 

^©SBJtfcr— 6 0nmH5 3 0 nmFNT'fcS 
MKibfc$3fC^2ffi<7)J.-a f^A-C'ftjg*^ 
ffc^flfiKxU*. (M lT , Eu„Q„) O-n (Ali, B 
.) O3 W^*^ffl-C-^5„ ffiU »^4>(OMi±2ffi 



1 0 3 



1 0 4 



t 0 6 




(2) 

1 

Bf)l2LED^-y7'W^3tf— ^t)?3 6 0 nmfrh 5 3 

<>^X'Hm^fiit^m.^/)\ (m,-„.„ eu.q.) o 

• n (AIh B.) tOi-eSi&Zb&ftWlklrZRftm 

go 10 

fiU 0. OOOlSpSO. 5, 
0. OOOl^qSO. 5, 
0. 5£n^l0 > 
O^ragO. 5, 

0. 000 2^p + qg0. 75, 

tefigit^WMIiMg, Ca, Sr, Ba, MZnA>e> 
* 5 2 MiroHi 9 iltf jxfc'>& < 1 1 1 ST'fc 19 . 
Qfi^ttS^K-fc^Mn, Zr, Nb, Pr, Nd, G 
d, Tb. Dy, Ho. Er, Tm, Yb, M'LuA> 
fe*5#J:0»M9xfc'>/j:< itilT?**. 20 

9, JLotflIHa— x-O^W^2iffi©3--at°r>AT- 
ttS^ixft^ifflrititiJS (M,-p-, E Up Q, ) O • n (A 30 
1,, B.) «OiT»ife5**W*r**r<-*a*tt«JK-e 

f£U 0. OOOlSpSO. 5, 
0. OOOlSqSO. 5, 
0. 5^ng 1 0, 
O^m^O. 5, 

0. 0002gp + qS0. 75, 
WSfWMIlMg, Ca, Sr, B a , RXIZ n 7Mb 
45 2 ffi£«0DS¥<fc 0 Stfftfc4>4< t fc 1 ttT-fo 0 , 
QliMSIJtfc^Mn, Zr, Nb, Pr, Nd, G 40 
d, Tb, Dy, Ho, Er, Tm, Yb, RXfLufr 

m#m 3 ] r»*« 1 mmmmitmmz 2 w±gsB l*: 

[0 0 0 1] 

L E DSS*», ,BS«^^ s^&tf&*I^ Wr-9t£ 



4$fJB¥ 1 0- 1 1 2 5 5 7 
2 

[0 0 0 2] 

b JtejRfc if t f 5 r. t fcXZ 5. 

[0 0 0 3] *si»ft&fr<fr t£s#t&m<D*m 

3\ i ft W^tt**! fc«J tlSb!)20 £ELk©;£JTjJs 

T-fcS L E D^- y 7V>W4fc£*» Llzmfmk-t 5 Z t 
hX'ZZ, 

[0 0 0 4] Lfi-LK&b, LEDfy^ffl^tM 

£tts<>y?7j vtek'ii^mfcmytm+X'hr). i&m 

¥-tZ>tmttLXL-£ ; ym-&t>hZo Lfc^oT, ®^ 
[0 0 0 5 J 

[0 0 0 6] L*>L*^e>, LED^yyii^flcom 
5o PlttiC, LED^:/|cioTJSi&£ft-5S7fctllC 

[0007] St, LED^-yy^]j22(Cifi^L-C165t^ 



(3) 

3 

HfcEBi-swaii. <o t>m 3 om^b 4 0 

1-1 \ PJ«liLED^-y7'«>3tt«lc:|a:itej4xfc*3tiftW 10 
5 5-. 

«#tt#ffi< fc5»£-a**>a. JEKtt, «3ttt«r**« 20 
<**»£"t>*>5. Lfc^ot, *W3BWtt±EHiH4: 

[0 0 0 8] 

ED^y:/;4»&cD3&jte©'>fc< £ fc-SSrKifcLRgas 

t« HilfeLED^-y7 , C0±|S*t''-^^3 6 0 nm^f) 30 
5 3 0 nmrtT-$>5i:*IC, ]|fj!E1£?te^ft# 2 
nf|>A -eftfg $ ivf b^|BflK*iJS , (Kfcr, E u 
, Q,) O-n (Ali-. B.) sO.ffcS^JtgffiT-fc 
S„ (ffiU 0. OOOl^p^O. 5, 0. 0001 
iq^O. 5, 0. 5SnSl0, O^m^O. 5, 
0. 000 2gp + qg0. 7 5 % WMJiM 
g, Ca, Sr, Ba, RtfZ nfrbftZ 2«&JS<£>t¥ 

OMn, Zr, Nb, Pr, Nd, Gd, Tb, Dy, 
Ho, Er, Tm, Yb, ftlf L uJ&^fcSWJ; 40 

[0 0 0 9] &fc, ^Vr- • y-KO^-yT'rtlCBEg 
cF-frfcL EDf y^i, fgLED^- y^t^litt^^-lr 

IE* y7l»jl:**S^3-f-f v^SMtt . g£=»-x 

h • 'J-h't-Oi—- y-KC'M< tt-gi5^SS 

■c, BfrieLED^-yT'^^k^y 9AXfc&4fe*MM*-c 



1#B8¥ 1 0- 1 1 2 5 5 7 
4 

T'ttffi£*Ufc^M5t# (M,-„ Eu„Q„) O-n 

(a i ... b. ) , o, xhz%-yt®mt<atfi-z>mftftw 
n-ehs&ytjf'f kt**>5„ (fit, o. 0001 

^p^0. 5, 0. OOOl^qSO. 5. 0. 5^n 
110, O^mSO. 5, 0. 0 0 0 2Sp + qS0. 
7 5, te/Si^COMfiMg, Ca, Sr, Ba, &T>'Z 

nA>e>fc5 2ffi£S<&»J:98tfttfc'>fc< tfc lit 
Q{4*f=j-e^jT'*>9Mn, Zr, Nb, Pr, N 
d, Gd, Tb, Dy, Ho, Er, Tm, Yb, Rlt 
LuA»<bfc5«£9 8f«ifc^;5e< ttiSffcS. ) 
[0 0 10] £?>(C, ±&0>«ite£«&2JW±JwEBL 

[0011] 

[0 0 12] BP*>, ?S3t^Bicfflv>6ix5^*^®t L 
T(i, 

*©»3 0flff*»e>4 OfflHcttei-SailBRWtctH-ftiB^. 
5i«!j**>*. 2. »3t*-7-ia«?^SaSix5fci«>ift« 

[0013] rnboilfefttridfci-toi LT*g|^^ 
LT (Mir, Eu.Q.) O-n (A 1 B. ) j Oj 

[0 0 14] *»W5:*3tSlfiB©-«i: LT, fy^ 
^7 B LED^[3 2lC^i- 0 ^■i/7°^-Y7 P LEDK>Sft:2 
0 4^{C^t;^y ^AIMMffi^fcLEDf?y2 
0 2Sri7K*->»||g/j:^«:ffl^T@^$-tirr*>5. mm 
0 3 t Lt^LEDf 77*2 0 2 <7)& 

a«tff($icss(te 3 n/i^m«2 o 5 tizztintim^. 

$)\ZWM.Z#Xh& a (S r,., c E uo.03 Dy..., s T 
m..«o ) O • ( A 1 ..,». Bnon ) s O, ^it^KSr^^^f 
v'WiffCiS^tfc^-tirfctro^LED^s'T', 

2 0 1 t L-CJS-fcSHfcJIMS-tta. cro«t 9<c583tS6 



5 

mzW.fi&mi&&-&ZZbiC£^X LEDfy/2 0 2 
LEDf77'2 0 2 75»P>CO^^t <t > ^© 

[0 0 15] (*3t«jfC) *Si^(Cffl^f,ix5«3t«5 
Wt LTii, ^f*^*/l^f>^$nfcll^iSlcj; 0 
!S)ig£tiT?W-5*ft^SC£^9o AftW&ibfe^fC 
<t LTI4, (Mi- p-, Eu.Qj O ■ n (A I., B. ) : 

cht-feSo mmmt lti4, a^rotro^^it'ibn 

5„ ^frtfjClli, £ft^ffcD^/i^/f ft&,^'t;:LED? : - 
•;/ 7°£ ^ L r ib1k%m%m \ZLED?y7ti^h Wftz^ig 

ttftl\ SM©tMLEDf y y«I 

•*- 5 mm^m^ * ic-a w £ l e d ^ •;/ <b o^is 

[0 0 16] £ft^fCtf>-£*-#*(4, iifett^ 

EDf y ^(C(S)7l^o T^TttlKW^^S^lSil/^J-a- 
*fi £ L E D J- y -ffrh ^ KSi5#^Mi||C |p]^oT^ 

[0017] ^38WKf«ffl**x5$#*»K»4» led 
^^V^-g-tt, n#l. 5A>f)3i;i$l;|i«U\ * 
T, McjSCt, tft-t'ft&cK^I-J; 3 tttSHtm&E 

[0 0 18] BP*>, f+eJWroEu<0««pjCO^Ttt, 
*3fc^ff 1 ^HC*t L, S^fiO S r & 0 . 000 1W 
«±» 0. 5*/M^Tffi&-f5©ffltcP8-rs- 
£H/\ m«0. 0 0 0 l^i^ftl^tfttKilXii* 

js < * <9 , * (M&t&fmm ffiaM&T-f 5 «isi ic *> 5 a> e> 



(4) ^fflsp 1 0- 1 1 2 5 5 7 

6 

0. OOllp^O. 0 6^5: J:!J«jte 

[0 0 19] #{*S9J&WA1-5w££J:9Eu<&3§jfc 

r, Nb, Pr, Nd, G d , Tb, Dy, Ho, E 
r, Tm, Yb, RVL u A»P)*5»«t •) illiftfc'X 

10 [0 0 2 0] Dyli&ft!|%K©W$T-;fc5 2ffi&jSM 
flflC S r <F>M£\ZM l &fa)c.\Z.m%.mXh 0, Dy 
i§j£q<OSUS®lllliO. 0 00 5^1, 0. 0 3JWTW 

«5Has#*Li#\, lsl*£(c. Ndlifbt^ffwWfcT&S 

NdigqWWiO. 0 00 5^1, 0. 
OSKT^WSLV^. C^f>*fi-eSijDy, Nd 

[0 0 2 1 ] a^fCfi, |S-<7?*ftS^Ji: LTD y £r 

«5HI40. oooiai, 0. 06tlTT\ MCff^L 
V MDIIO. 000 5£l± v 0. 0 2£tT<£>8EfflT-$>-5o 

»-«)*fteSli:L-CDyS:jS«1-6»&. ^2 
<^*^e^J<Z>TmaiSq<0$f4 LV^EHliO. 00 0 3 

0. 0 2KTf, JElC#*U^rof±0. 0 004 

o. o lUTco&mxhz. mm\c x 

g#JiUTDyS:J8«-*-S»^ !2©*#fiSI©Lu 
SISqCD^F* LV«iHl40. 0 0 0 1H1, 0. 0 6« 
TT', jElC$f*LV><Ofi0. 00 0 4«±, 0. 0 4W 
30 TO«Sffl-e*>5. »-ro*f+»ffl4: LTDySra^-fS 

0. OOOl^i, 0. 0 8J£*TT\ StC»* L^WH: 
0. 0 0 0 3«±, 0. 0 4WT(75®HT'fo5o SJ-W 
*f+S9Ji: LTDySraHRi-5*^, m20*ftS^jO 
Yb»SqW*fiLV^fiiia»iO. 00 02^1, 0. 0 
4WTT\ LVWHO. 0 003^1, 0. 0 

1 WTwfSffl-C-feSo ^-©*f+^Ji: LTD y ?rii^ 
1-5 »£\ S 2 ©*f+S*JO Z r itS q LV ^«5H 

(40. 0 0 21^1, 0. 7 0UTX'hZ. m-<F>&ttf£ 

40 3J£LTDy£8iR-f5»^ *-©#tt&ffl©E r» 
SqWifS LV^H«0. OOOlgh 0. 0 3£tT 
Tfo5„ MlC^ifi L^(7?liO. 0 0 0 5W±, 0. 0 2 
■ ti.TW$EllT'fo5 0 SE-ro*f+jS»Ji: LTDy$ril#?1- 
5«£\ ^2ro*fte^JC9P rSISqO$f4LV^fflf4 
0. 0 00 1W±, 0. 04&TTifc5„ Hldif^L^ 
WI40. 000 5«±, 0. 0 3J^TW®HTfo-5„ 
[0 0 2 2] ^-ro^tftffi^Ji: LTNd^^A1"5« 
^. ^2<D*f+jg»J(DTm«Sq«>»*L^IKfflttO. 
0 0 0 1W±, 0. 0 6JWTT, IIC^Ll^liO. 

50 0 0 0 5W±, 0. 0 2&LT<D$mX'$>Z> o W,-<r>&tt 



7 

rm tuNd zmA-tz®&. w, 2 (ow-mm^ p r 

j8&q»£F£ U^EIlfiO. OOOHit 0. 0 6H 
TT', Eld*?* UHDfiO. 00 0 5tt±, 0. 02U*. 
TwfaBT-fcSo IS-(0*N-S9Ji: LTNd^T^A 
*2ro#fflWJ©Hott*q0>#*U*5H 
(±0. OOOlttl, 0. 0 6trFT\ 5ld$?£U^ 
iiO. 0 0 0 5U±. 0. 0 2JWTO^HT-fe-5„ $ b 

3S2<7)*ttffi#J<7>Dyjg,Kq£D#£ U^llfiO. 0 0 
OlJiLk, 0. 0 6£kTX\ M(d$f*UMOJ40. 0 0 

0 5W±, 0. 0 2WTro©n-c*>5„ 
[0 0 2 3] «3W4£jfe*H©ftflq|&£l;:o^-(\ T/w 
^-^AO-gBSrTjx^^T'fim-rsrirfc-C^So d\co 

^B*i-5«SHis»*L<, ,fc»>$?*L<,4, 0. 0 0 
5^/u/i^O. 2 5*/Hdft-5$SBTfc!J. L 
V^fi, 0. 0 *£?ft£jgA1-£ld 

[0 0 2 4] *BI6Wlcfflv^n5»3tett*3t«l«H:» 
J££fi: LT0t|x.H:S r O, MgO, A hOi, Eu^Oj 
(75 ot 9#&JKSMfc#l, S^liCaCO., SrCO,, B 

a co. «t ? ^KfiT-j^-rs r t •c&&\z.mfin\z 

ft 5 J; p&fc-^SriliR-f -sr taw* Lv> 0 C(7?J;5 

U 9 9. 9%K±^fc4ri*ff4L.<, 9 9. 9 9 

%y,±.x-h 5 -i t as $ e> id# * u \ r. ft b £#13- Lfc 
J®*4£, jl7C#HMT 12 0 O'CliLL 1 6 0 Ot«T« 

[0 0 2 5] 3WR*WKfflv^ft5*3t«j«tt**«jtc: 

Eu»iprm^a^^^«jK«sH{c:KHxa5*)S 0 &o 
***a^(i-e*)5. mmmt^x, Mn, z 

r, Nb, Pr, Nd, Gd> Tb, Dy, Ho, E 
r, Tm, Yb, St/L u a>"b ft 9 atfftfcd>4 

< 1 1 i m^m^n<nnm^ b'-^^iztx-mt 

[00 2 6] «3ttt**«>KlC*i^T*^3li^§W$-ti- 
^S$-tirSw<bt>-C'#5„ £fc, *??{f lipoid 



(5) tfBH¥ 1 0- 1 1 2 5 5 7 

8 

[0027] 2ffi^a. H-jsaij. *ws^j<o^k#xoi^ 

^/W«ScirT/U5^-S.t>'*'>^W*g ; E-/umat|JtJ 1 : 1-T 

^B B B t*iti4 s r a i : Oi m<DmmM,m 1 1£ 9 , 

5 2 0 nmldf-^OfoS^fe^^^-To 2ffi 

to£ Lfc»£\ * ?*rog&as i ^/p'/ogtrofiiST 

10 (4, tt&*ifiidM»e> SrAl.O, ©flKSSrij* 

■tt*\ KVmtfZtlXV h&mi&Xi*. Sr.Al,, O 
* is r A U Oi,V>m&V9kti:Z>o i~&:b*>, 

±$-ti:5Ci t-C't5. |S]«ld. n = l. 7 5^ S 

%«LTSW^-er5rtas»4 U\ 
[0 0 2 8] ip-fe, **tt^S:«fSttffllcnfiE-f5^i: 

6dta5T'#5 0 ^fc. «flE|a^-.«)*^*$*tcj; 

t LX9%%<D$iB&ik*>mti?>o $btd s ro*f+e 
tcm&, myt&mi>mt£i£zz.t&X'£z 0 

[0 0 2 9] *JR36W©«3t3fiaiC*ilr^T, *3t«iWtt 
2S^±C0 (M-„ Eu.Q.) O- n (A l 

b.) iO,%yt® , g:&m&&itxt>j:\,\ m-^qotc 

30 ^^W*aWi5 2««JW±W (M,„ EupQJ 
O- n (Ah, B.) !0.*3fc»K£fi£-£*-C*3tett 

ft-eftH*5#flgKj!S^$-frfc#JilBi:$-B:, 
* Id J: o T $ * 5 Z 1 1 T- 1 5 . 
[0 0 3 0] (LEDf 0 2 0 2, 4 0 2, 
5 0 2) *»3gWldfl|V^ft5LEDf i y7'i:li. (M 
.-r, E Up Q„) O • n (A 1 B.) 2 On*3t^K5r 

40 S„ Miftfc5LEDf5'7 , li > MOCVDii^fd 
<t!li«J:l:-^In.AKGaw N (ffiU 0 

o^b, a + b<i) m<omMmt&m*m& 

I Sft^, P I N8^PN^/£t^Wt5*^« 

^a^ii^i-Sdta?T'#s 0 s/c, ^*«cettasr* 

^^*a5^5»)^(dJFM$-ti:fe¥-a^#F«it^# 

so [0031] mtn v * j»wt&to*m»&i&m Ltm 



9 

3\ ^mfo&mmvyTjv, xt^K sic, s 

<t7> ? £F3: LV\ ^CDf-7r^-tiS«Jb!CG a N, A 1 N 
y 77-iW L-tW±t P N^^ttSf 

fb#y ^A^^ag^^jfM^-itSo tJ»3k*m 

ft£JFM£-£5»£-i4, NSK-^yhiLtSi, g 
e, Se, Te, C^^ilSl^Ai-?) r t fiWt. Ll\ 
PmmtJiV *A^jgffc£ffM £-£6*3-11. P 
IK-/^K-C*)5Zn, Mg, Be, Ca, Sr, B 
a*?£ K-T'S-frS. M<b#y -7A^b3W#ftf4, 
PgJK-'O' h£ K-7'L,fcfc*ltT?liP^bLlC<V^c 

[0 0 3 2] ffM^^fc^fr^^^-^^^ 

yy-lci 9 j£J£7/u# -y hi"5/5\ Xf42J$fc*g4: 9 fc 
l£^*BOT»£8J0&A,/*ft (^-7i»H , fl-7jlc4 

^b^y ^A^W^ffeSLEDfy^W 

[0033] ^mwm^%mm.K^ ^ta*j; < 

&U«£-tt5iJS-f4, 

LT^3t*^-<0^?t&Sli 3 6 0 n mtJLt 5 3 0 n mJ£l 
T##*L<, 3 8 0nmW±4 90 nm«WJ:W 

It LT, »#§6ft©4^£J:9A±3tt5fc«>|;:W^ 4 
0 0 nm«±4 7 5 nmTO^ P>»C$f* U\ #8138 

^-To 4 1 0 nmfi-filCt'-^^fto^^LED^-^ 
^ibW^Jtr-fo 1 ?. 5 2 0 nmftfi(Ct°-^$r^FO% 
Jt*« L E D ^ y T'lC J; o TSiE $ *lfc£*IMt0>»*-e 
£>5„ &*S, 4 0 0 n m*S6ro*3t«fili, 3St*Mft#«: 

[0 0 3 4] (jf®'l4 , 7^-\r- 1 0 3, 2 0 3, 4 0 
3) Iftt^-ff-lOS, 2 0 3, 4 0 3<tLTf4, 
LEDf77l02> 2 0 2, 5 0 2©11ii»t-? 



(6) / ttBI¥l 0-1 1 2 5 5 7 

10 

t>0)##i{>e>;h,3. Se^/ift LTI40. Olcal/ 
c m 2 / c m/°C«±75^* L < , 4 9 ff£ L < 14 0 . 
5c a l/cmVcm/tWffc5. ffeUft 

<D 1 0 <z mJil±, 04 5 mJilTT'foSo ;iG04?&# 

= * tf-tix e><7)£-&£ffl v *£.>T8tt 7 -f 

-^iff>ix5 0 r<o 4 5 ^^1:^(7^-^-14, #le 
D^s/^wm^t, -fyt- • y- kxv^-7> h • y 
10 -K&i'i, ^^f-*'>f^v»;j;ottl 

[0 0 3 5] h • y- Kl 0 5) h • V 

- K 1 0 5 <b LT»4, LEDf y7l02 it 5 

-717V h • y-KSrLED^s'T'CO^iim-di LTflJffl 

y - k±o* 7 7'rti;LEDf y^see-t s t 

*J«>*3t KtJ^ ib 4 9 JWEUMrfa 

[00 3 6] LEDfy/102i-7^Vh - !)-Kl 

0 5©*7/t w&^ftef&sssfbttttrflift j; o TfT ^ 

^t^T*t5„ AflEttlitt, aisK*^»J!g, TtV^ffi 

^LED^-y^t'lcj;"?-^^^ h • y- KirgMT$-t!r 
5t*li*^(^^£-fr5fc*ICI4Ag-<-^ ^ 
-^-^t-, ITO^-XK M^VT'^ffl^ 

^(6]±£-ti:2)7tA(c:L ED^ S /7 B 7)Siag$n'5-7^>- 1- 

ttft^. r.<Oil^-<0*ffia£(4, 0. lStl±0. 8 

S^Clgfeti: LTI43 0 0/z Q-cmTO^K, 4 
9»4L<(4, 3/xQ-cmJWTT-fo5„ Sit, ^"7^ 

V^tiS**?>n5. afMtott, 0. Olcal/c 
40 m'/cin/CaiW*UJ:9j|*L<ll0, 5c 
a l/cmVcra/C«lt*)5. rtv^ro^fr^7i 
fctMt Lttt, IS, 13, ttA9«B, ^A9^, *9 

[0037] w^t- • y-Ki 0 6) -f^-*-— • y 

-Kl06i LTI4, ^"7>" I- • y - Kl 0 5±izMW. 
^tlfcLEDfy/l 0 2 t»a*ilfcW«tt7W-1r- 

1 o 3 kv>m@i&mz>i><ox-tb5 0 -r^w • y- K± 

50 5. H.{^(C(4, -v"7>h • y- K*»&(t*tSKltto 



11 

fficomnz-kt <t5: k iot^^y h • y — 

K*«*b «t omnfc-r vf— • y - K^&tts-tt-swns 

ottKtfiiBmfiStt, LTi. 6saii 

iS^tw-Cvt- • y- KSrJftfcSttfcfftlC'f 

ffi*-(S]7)» PjiOH-r 5 C <b £ <t «3 9r Mco4fSfficoSn« £ ffiffi 
[00 3 8] -Y • y - Ktt, SWattC-Y -V-T*) 

00MQ-cmTO 5 ^L< > <fc 9 L- < 14 3 // Q 
- c mWK-foS. Zixb<D4kW$:ffi1ft#nk LX 
(4, tt, S*A0«, »A9«Xt«B, 

[00 3 9] 501)« 
WKm^bflZzi— ^>f%\ 0 1, 50 1 £14, * 
W l04t liS'JIdT ^F-y- Kco* s/7*[c 
Kttfc;h,.5fc©-T?S>9 LED^-y^SSJtSr^ifei-Sa 

y 3 - v 4 ifwRfinticfliixfcawwjii-^ffi^-* 
>Wt'<V9J». iWk^^v, Uteres a. KMBi 

[0 0 4 0] /UKBMtl 0 4, 4 0 4) t-^K 

IBW 1 0 4 (4, K<7?{£fflffli£la£ CT L E 

Dfy/10 2, #«f47-Tir-l 0 3. IkJtWS.*^ 

m%m\<^XBl8.£l£5^ktfX£Z> 0 
-a *T $ * 5 C ir IC 4 -o TflW ft &m*ir Z k X § 3 
A\ *-'i<b*mtlz$l:mmt:'afttSi£ZZkiz£vXL 
EDf'^l 0 2 a»ib©ffii6H4&«ft t> 
lct@^ri:^T-#2.. Hlcifc, KSUW 1 0 4 

&ffiW.<F>MfclCi-Z Z k IC 4 o T L E D y -ffrh <T>5£ 

^XBtitis ^1114, 3E*«MiSfl!l*>c>JlTffiRJgtt-^-t 
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[0 04 1 ] /U KM 1 0 4 ClWtli LT 
14, 3itLXx-tf*->®m, ^VT®m, 5/ya-Wjt 

ti5„ liMi LTf4, f-^v&^y ?A, 

ns. $p>jc, mmm\cm^x^-^m^^\z.tik^t 

tomtom ZltZZ k t>T*#5 0 Lti'ot, ibt^fC 

ft ft L/:I^5W^ffl^tMJtttSi\ Z<D 

*-h'k-fZZktfX'$Z 0 Sfc, JB»f**#a:UT* 
FWi ^-x-f ^gflt SrlB] DSR-WSrfflV^TJF^ 

[0 0 4 2] (S^gg) *ilMB^ro^^g2r LED 

t'HffS<Dff^|c|g^g^geg$-ti:fc l E DS^^I 
»&»fffi*^c^l2]4lC*1- 0 [H4 (A) (4, LEDfy/ 
20 4 0 2 ©*3feffi±*-/P KaW4«JCl&tSt|ca3fett*3t* 

(B) 14, =— -^w ^^gp$t±jc^e- yu KSWt4 04?r 
Mlfc'Z h'k LXMf$.Z-&1z&yt$imZ 
ft^tzh<VXhZo @4 (C) 14, LEDfy/ 

*=tSWt4 0 l S:E«S-tirfc3B3feanlt^-r. ^-fftfl) 
*3t3fi«tlSI*«JWibleIftlcgEittS-frfcS^3g«i 

[0 0 4 3] LED*^f4, mW}®i&X'hZ>&tt\H\l& 

tx^x&ftmm&mmicM.ttzitzmTii&k-tzzk 

WfCiett^-frSRAM (Random, Access, 
Memory) R AMlC|Elt$iX5x— *frh%r$k 

t, ?rMx.5o |igPMfl[Hlif§l4, RAMlcfE1f$tt5x 
-^*»&*Jfe361lOjfe*r^H]S:»||LT^/^«-^*if 

SIE/i -f 5 3 <k ^T*^ -So 
[0 0 4 4] (ffitt*3fejfe«) 0 5 l4^gSMB^(D^*il 

50 #3tejg<z>»3\ 1k±^%*^-^4V?U^m--M&t(n 
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iSiSLv'- h 5 o 6ic^$-tt5 0 ^.^ity<4 >y-mm 

t&lCfcSLv'- h 5 0 6 (C®#># 0 1 
*nfcOa«IJJI?ttro&«S«5 0 3W:LEDf77 , 5 0 
m.&m.W L L E D f- -v ■? 5 0 2 *<8MB $ ft fc Sffi 5 0 3 

/c3g*^gii, r^y/H±s»3t«5 0 4w«Sisic3:/jf* 

tcfi. j8jttrfel»±©fc*{)efe1ftSL*J^*r**ifc7-r 
/^#tOSW«i»t5 0 7SrEil**T*)S. >g 

dftlCfcU.. LCDro/<y^7^ htLt+MSS^ 

[ 0 0 4 5 I ffi£$7j*£E]t£ LT#Jffl-f i»Jt 
fi5 0 4W±ffi±!C^3ttt^lH4/^-^7)5^$^fc 

JltfiROM (Read On Memory)/^' 

# 3. rftJCfc 0«ft«R*ifo«**-JEIteiTJc« 
5 t L E Df-y:/lCfllal^3tta&ftT£*3#VViL 

[004 6] )&&&7n£|l£ L-CfUffl1--5»£tt, 
[0 0 4 7] 
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mmm 1 > %±m^t LTi**tr-**«4 1 o n m 

60Ga I nNM^ffll*. L EDf 7 , «fej$£ 

TMI (hMfM^aA) gsfftf* 
K— '*>h#*£*^yT#*<t#{cSftU MOC 

»c«t9JFMS-frfco K-'O UTS i H. tC 

p 2 Mgir. Sr«I«3#x.awi:lcJ:o-CNS**ttS:# 

[0 0 4 8] ^s/^Vi/JCitl PN«-#*«:affiSrS{lJ 
t LtLEDfyT'iMStt. 

[004 91 ^5- + Lfci^ia y - K7 w-AroftjsK 

*-7^tt5^7Vh • y- K±lCLED^-y7'^^ 
20 JK^rv'fiJJIi-e^^VxW^^Lj'b. LED^5/7°C0# 

[0 0 5 0] *7t*Htt, LT, S r CO 

i^rO. 9 5 2*;^ AhO,?;0. 9 8 Ecu 
O 3 £r0. 0 15*^ Dy2 03 $r0. 0 0 7 5*^ 
Tm 2 0j£r0. 0 0 1 5 ^/URUHz B Oj 5r 0 . 0 24 

a^p«p t?, 1 4 o o t:-o 5 tiffflmfc ^ikitmnm.^ z 

'Ate. !^IC^d d p^^L v ISSriiU, ¥%Sl 7 M 
mCD(SroM2 Euu Dyo.ois Tm«m )0-(Al 

[0 0 5 1] ffM$tv/i(S ro.K! E uo.» D y« 
Tm« )0'(A1» Bo. 012 ) 2 O3*7t^S7 0S 

^x*isffimi 2 ommmx<m^Lx^]) y 

■^"7>h ■ y-K±<o*y7*rtlcttA*-frfc. ttA«. 
fti^-tirfco C 5 LTLEDf^ilCfJ 1 5 0 n<T>& 
fee >yg(!|C(i, LED^s/T-lCf^A^o 

50 ff, 1 5 0 "C 5 DtRSI !C TSjKb $ *fc„ 
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[00 5 2] Zo LXWrbtltzte-yttiL-kfi^Zmityj 

-a- KSrBtBffic 3 nmu±.ftKzmm Ltzv^mx-mf 

2 1mcd/m ! t'fcofc„ KSriltsc 1 0 

o o mffl&ttmmmnfMftmmzmfe Lit tzzizt 

Ask'&TLX^^fritz. 10 

[oo5 3] i)mm\) nkftwnas r .« eu 

0,03 Dy 0.015 T ITU 003 )0'(A 1 0.«WH Bo.Ot2 ): Oj^ 

f)ZnS:Cut Lfc«0-f±, HJgf'l 1 £ LT5g 

ah- KS: 5 »W3lttA*r*-a-fc«jl!!<T*-a:fc 0 \mmz 
ts\,*xi>7*—ry-y0&yt&Ait>oiz. mtri o# 

&£*Jtt5»3te*l£tt, 3 8mc d/m'.T'foofc, * 

b'&mffi 1 0 0 0 l*ra^*raiC|^«(Z)393t» 20 
Ltzt Z 3£gfttt£*£ffii-£ Z t tfX'% 

Z n S : C uSJt^K^fkLT^fc. 
[0 0 5 4] (HSS01J 2 ) *«»9!0>a5:}te*M' K£ 
04 (A) (Olm£LED$t7F&izmmLtz 0 HtftVoWZ 

(S ro.jss Eui.il D y don Z r 0.700 ) 0' 1. 7 5 

(a i o.oso b.^ >= o 3 1 Lfcw^ttujs^ 1 1 mw,z 
tzm^^ymm^m.^. ^mic2 5 6fsgde 

-«5Sr tr^ > hi- ± V) ^fetc^fe Lfc > U => >-3"Atc 
J;oT;£i«£-ttfc 0 ffift, 7 2 8*18]-?^ =« V 

=^AS:Wb*-frLED**SS:^J«$**: 0 :©LED 

K^£lfTLED«^£@£r«?fifcLfco LED^fs 

*■ 2 #.6*t 1 aiH*r*tt t> is Lxmwits-tti&mjjmmm 
mt Lxmmx'% zzt zmm Ltz 0 40 

[0 0 5 5] 

(M,.,-, Eu„Q„) O - n (A I,-. B.) ; O.S)tft 

iz£vmmmmm®<nmmc&^xt%m))mtfw> 
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[0056] stz. *m%m<?>m#i%2<DMfjtbirzz 

3te14w(STi4Sffi«>-C'>*i^553t^ aj— Kir-fad 

£ <o ftm-tz zt#x-zz>tz#> 

[0 0 5 7] *ffi%W<vm#:T&3<7>ffif8.ti-5>z t\Z£ 

*v5LED**«tC*5^Tt3a*tt4r*LJ.o, ftBA 
l£\z£<>x&trb<nfrt£\<^mt>LED&7iimWik-tZ 

ZbtfX'2Z 0 
[0 0 5 8] 

[Hi] Bin, *m%m<D%iti&m<Dm5K l tomm®X' 

0T-fc5 o 

[03] 03n, *mmw<Dmx.x^?- Y/\s<D-m*7T- 
Ltzmxhz,, 

[04] 04 (A) , (B) , (C) Ht, Ztl*?tl*m 

%m<oftftmw*§t*mw\cmmLizm£.#)\8rmmx'h 

[0 5] 1511, *K38fl©»3tSg«*fiJfflUfcLED 
I^OTtftB^] 

101, 401, 501- •• 
— r-f>^gB 

102, 202, 402, 502 - • • LEDf 

103, 403, 203 - • • M-mSLUV— 

1 0 4, 4 04- • • b'ffltf 

io5 - • • !7 -y y ■ y — K 

10 6- • • ^ • y — K 

2 0 1 • • • '^7fetlS7!>5'^*$iX)t ; e-/U K(BW 
2 0 4- • - lift: 

2 0 5- • • mmmi-fbtiftmm 
405 • • ■ft-Mtmm.tstizmM 

5 0 3 • • • ^Hi}S« 
5 0 4 • • • 

5 0 5, 5 0 7- • • 5WM 
5 0 6- • • mSL-y- h 
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imms] ¥-f&l 3^1 M 1 5 B (2 0 0 1. 1. 1 
5) 

wmmiE i j 

imm%\ www 

1 ] asjtes y ? a^^^^t* 

L E Dfy/ (4 0 2) ttLED^yr/fcRfll 

* h'mt<oRmj3faizsim.ztiizRmmt (401) t 

WBEfflinSWt (4 0 1) H:flUiE«JtJB^e>©553tlcj:«7 

2 ] flWE$3t*J Jttt 2flf©3- — n t°^A "CM 
?§£ftfl:^fij£5S;ri\ (M-p-, Eu„Qj O-n (A 

1 ., B. ) , O, T'fc-5ft*3l 1 !5fc<£«^E„ 
fiU 0. 000 1 Sp^O. 5, 
0. OOOl^qgO. 5, 
0. 5gng 1 0, 
OSm^O. 5, 

0.0 0 0 2^p + qS0. 7 5, 

MitK>MliM g> Ca, Sr. Ba, JkWZnfrh 
ft -5 2ffi£JB<£>8¥J: <9mittitz'J>tj:< thlUVh'O. 
Qtt*f+e#J-C*>»)Mn, Zr, Nb, Pr, Nd, G 
d. Tb, Dy, Ho, Er, Tm, Yb, St/Lu^ 

-* 1- 



3 ] ir8E»3t«Jfttt** 5 2 «JK«±a*«£- 

* ftx 4 5 it i 2 tem^^e, 

IMtfflU 1 ffilEffliSgftt (401) ft*- i\> KSWt 

Kg * jxr >&: 5 »*js 1 3 mm 

[0 00 1] 

iwm±.<rmm$m\ /<y*?-r h» 

LEDfy^b©M©'>)i< it-SB «r^&LT3§ 
[0 0 0 2] 

[fi£#egfl¥] 4-B, h5yv'-A- < #*rs< 
(75— olcf^JIBSrfiJffl Lfc^fc*), Bf@f(C4o^T 

l.oi««K^«3t-f5ri:*s*«>e>n5. ICiji. 
s> * 7 h %M(fi>— of; LEDfy/A^ (OJfej^Srffi 
^iC383feS-fr5 C t \z J: oT«ff^(c^3fcS-ti:-5 fc 
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&tt(Om 9 m UCj&V ^ t V * 5 ffiHS**iJffl Lfc^< ^ ^ 7 
[000 3] mK?feffitT^t±ll#|RffJ0O^^ 

2\ i mtfti^ffinmic® <o mt> <o 2 o »«±»^fl"*s 

•Cfc5LEDfy^*ftt^Lt3f/TSi:t5Zi: 
[0 0 04] L^L^C^f,, LEDfy/^ffiKM 

&mt) t ttv ^ sr «H Si- -5» * <r> tz ^mmm 

»fcl4*£fc*?t!f£ftS»£-jas*>5. IftS^lcg 
[0 0 0 5] 

[0 0 0 6] LA>Lft#P>, LED^^Ii^ftGQffl 
J&^flf itft iflc «t o Tffi^r «5383t«tfiSr*-r 5 1> ro*s*> 
£ 0 little, LED^y7'fCio-CiaiiBSn53fc3t'ftK 

[0 0 0 7] Jfc, LED5 1 5'7'/ii22lCifi^LT^7t^ 
R*ER-*-5»£f±» *Hft«fc9 t^3 0fgF7>»e>4 0 

l:^f)$^ 0 MiftJ,5LEDf.^l;iS 
fc^Ttt. LEDf-y^»e>3B3tLfc±3S3t*S^ia*4jt 

^£<^icii5< fts. * 
<ow^®^b07k»<7>igAft <t'Sr^±(c|» C z £ 

-Mi 2- 



SSftt!fe#M<ft5t§3-i45;fe5 0 Midi, ajfettfe^Sft 
[0 0 0 8] 

#y V^%it&to¥mfcX'h6LED3--yy (4 0 2) 
£, LEDf-s'7'4:»gW5*-^Katti:, LEDf 
•y -fi^m $ fife*-.* KSMt^JS] H*l*J Icgfiffi $ ttfc 
flfflSW (40 1) iS:Wi-5*3t««lc*jv^-CJSIjZZ«BJ 
» (40 1) *\IB3t»A»P>©»3tJcJ:9B«$n-C383t 

[0 0 0 9] If *3S 2 iEttro£#36Hli, 

(M.-p, Eu,Q,) O-n (Al„ B.) ^.t'fo 
5„ (fIL, 0. OOOlgp^O. 5, 0. 0001 
gq^O. 5, 0. 5gngl0, OgmSO. 5, 
0. 0 0 0 2Sp + q^0. 75, ffij&jSfOMfiM 
g, Ca, Sr. B a, ST/Z n^P>/£5 2ffi^JS«7)i¥ 
i 9 S«tlfc'>ft < £ t 1 iffo 9 , Q&&ttmmX'h 
9Mn, Zr, Nb, Pr, Nd, Gd, Tb, Dy, 
Ho, Et, Tm, Yb, ML u ^?>ft ZMX 9 iitf 

[ooio] $ ib ic N §1 3 m®.<D&Kmmiik%. 

1E««>*Jt3SailffliZ2»tt (4 0 1) 7)^-/u KSMTC 
[0 0 1 1 ] 

^^/U^-^ltgJWiSV^LED^-y^^W^ 
W>ft< it-«BS:tt3t4*Wcj:oTjStft*ift$-e:53S 

- £ i- <£ 9 J.oAi«nottffili#icj3(tSjfc9b* 

tlClofc, 

[0 0 12] MP*,, »Jt(KJllCffl^e>n-5S3t«jfrt L 

z&m#ibz>. 2. 5»>tjf^i£»tEtt$nsfc«)aflf 

Wfifffi)^:;:. 3. «JtSHaro#iJffl«JJisi;jE t 
[0 0 13] rtte>ro*#Sr»fci"troi: LT^M^b^ 
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LT (M.-,-, Eu.Q, ) O-n (A 1 ,-. B.) , O. £ 

•»3"C'fc o T t «3t W*^»*tt«>fiTJ»s*ift T'> ft V » 

10 0 14] **WJiC**8«©-Wi LT, f-y:/* 
^7 P LED^@2i>:^i- 0 ^-y7"^^7"LEDC0ffift;2 

o 2Sr.3.jj«#v'wre*ifS:fflv^-cB^*-e-c*)S. mm. 

tt!7l't-2 0 3iLTiMLEDfy7'2 0 

m,mtwmcwu-t(btnt&nm2 o sii^jimt^ 

#JlCgciK£-ti:T£>5„ (Sr« Eu». M Dy» 6 T 
mo.oo 3 )0-(AU.98« Bo.c, 2 ) : O^^fefeW^^^ 

2 0 1 £ LT^-|cWWFM£-tt5„ 5*363636 
Blc«>3S:eW&**S-i:tcj:o-CLED^s'7'2 0 2 
«r»3te3*5. LEDfy^2 0 2 7i>ib©3§?ti: , ^© 

#363te$*i5. LED^y^*rfc*r«Kttft*Wta»fc 

#£ 0 «T« *8B38W©*J&mtlcol>Tf¥i£i-.5 0 
[0 0 15] (liftoff) *JB38WlJ:fflt^P)n5*3t» 
St LTIi, P>»3tSnfc*«ttlC± "9 

i: Ltli, (M.- „ Eu.Q.)0-n (Ah, B.) 2 
CTfeS,, ^fflfl^giLTM:, «*©t©#*g»f P>tt 

Tfc&V\ ^^©^fr^LED^^!^ 

[0 0 16] £P>IC, *3t1MtO*W»*tt, iSfett^ 
ti/c 3— r-c > /u KfflM* * ir'©SE B«¥ItJ> f> L 

«^iii<^5£^g|»^l»^f)©*^©^S^It- ( f 
tl^LEDf?/H ©fSfk ffiUttttAft 4T©IB P# 

-m 3- 



[0 0 17] *»^0Jj(C^lJffl$ti5*5t#lKli. LED 

t, ffi&toSLT, ^nm&ic^-rj: 9 ^ffiHiciws 

[0 0 18] BP*>, ftfg#J©E urojSIpCov^-CB, 
*?tfeHl*/KC*i-L., Sff©S r SrO. 0 0 0 1 ^-/u 

o. 5*/njiT«*-r5t6H{waHs-r5wi:^a 

£Lt\, wtuttO. 0 0 0 l ^-/ivj: 9 ^fti^ifteSiRrt 5 

ifitc, 0. 5*/i'«fc*jfc#<fcSi:, 
0. OOlSp^o. oet-fesiticit), «t9»3t 

[0 0 19] MffiM#At5lil;J;9Eutf)« 
l±»3tttSr*-f-«t5^*5. *ttS#J£LTMn, Z 
r, Nb. Pr, Nd, Gd, Tb, Dy, Ho, E 
r, Tm, Yb, RlfiL u *»5>4S» J: 5 »fcttifc'>< 

[00 2 0] D y l4^7t^K©©frT-*) 5 2 fiflHfcJgM 
^, WICS r©»^-|C3»*ttlRl±lcS**6«]-C*)9, Dy 
jtSq©Si£$G[ffil4 0. 00 0 5a±, 0. 0 3JWT© 

2ffi^SM^, ^ICC a©»^|cajtiWS^]±(C#|C5a 
*z}5*>9, NdMq©»0. 00 0 5JW±, 0. 
0 3WT©I5B8^»*LV\ ^*ie>*f+ffi»jDy, Nd 

[00 2 1] AftWJCtt, ^-©*MS^J£ LTDyJ 

iGH(40. 0 00 1JW±, 0. 0 6U1TT*, jgtci? * L 
VM7)(40. 0 0 0 5tl±, 0. 0 2«T«Kit'fc5„ 
*-©*f+ea!i:LTDyS:j8W-r5*g-, ^2 
»*#fS??IWTmiSq©jifS LV^$eHI40. 0 0 0 3 
W±, 0. 0 2JLUTT*, L^©I40. 0 0 0 4 

SH±. 0. 0 lWT©®JHT-fc5„ IsjtHc, %-<D&tt 
m\t LTDy^ilKi-5«^, |g2©*W§?tlJ©Lu 
ll^q©4T$ L^$SHi40. 0 0 0 1W±, 0. 0 6W 
TT-, KfCifS Ll/^©(4 0. 00 04tl±, 0. 0 4W 

0. 0 0 0 1tA±, 0. 0 8WTT', 5fC»4LV^©(4 
0. 0 00 3tl±, 0. 0 4tAT©t5HT-fc.5o %—<D 
*WS*J i: LTD y fcahRf ^ 2 ©*f*S?f|© 
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Ybj||/.gqCD&F£Ll/MBSHJ40. 000 2W1,. 0. 0 
4«TT% 3EIC«F£ LI/W3I4 0. 0 00 3W±, 0. 0 

i WTtfMi&aj-efcSo ?g-&D:tt-tt-&#ji: ltd y zmn 
no. oo2a±, o. 7 oaTtfe^. %-<D&ni% 

Sq^0* L^I2ffl(iO. 000 1K1, 0. 0 3V.T 
XfoZ, SIC^S L-^COfiO. 0 00 5tl±. 0. 0 2 

aTtf>&|!T*fe5o »— «>3*f*iaS*Jt LTD y 
5i§3\ ^ 2 <7>#ttffi#jGD Prlgq <Dft& L</ ^i&fflti 
0. 000 1£Lt« 0. 0 4Jy.TX-foS„ 5IC»*L<^ 
OfiO. 0 0 0 5^1. 0. 0 3WT©®fflt-*>5„ 

[0022] ig-co&ttsaij t un d *m>x-rz>m 

3\ |g2O*ttJS#JWTm^qW#£L^i5H(i0. 
OOOlKi, 0. 06^TT\ JEK:#* L^OttO. 

ooo5tt±, o. o 2aT<7>«Blir-fo5o S£-co*fl- 

®»Jt UTNd^WA-r^^, SI 2 <D#ttg£iJ&0 P r 
SSq^f^ L^ffiHIiO. 000 181, 0. 0 6£/. 
TT\ JEIC»* L^CDIiO. 000 5H1, 0. 0 2^ 
TroliffoS. ^-<7)*^^Ji: LTN d SrJ^T^A 

-f&m-g-. S?2<7>*ttS#J<DHojtSqW£?$ LV^Effl 
14 0. OOOlEll^ 0. 0 6^TT% HlC^S LV^ 
14 0. 0 0 0 5^ 0. 0 2yT<£>fEH-Cfc5„ £ b 

m2<njtttfem<DDymm<i<D&-3iL\,^mmizo. oo 

0 1«±, 0. 0 6^TT\ MIC*?* L^<£>»4 0. 0 0 
0 5£LL, 0. 0 2UlT»ffiHT'$5 6„ 
[0 0 2 3] ^tt«^S(75eftffij5glCO^T, T/U 

^iltSliWiU, 4«J#*L<I4, o. oo 
5^/^ibO. 25^Mcfj:^mmX-h r ), ftfc#f*L 
VMDtt. 0. 0 5^Hffit-J)5 0 
(4, T/U 5 - £ 9 mtzl-tm LSI V ^flr& 

[00 2 4] *BI6W^ffl^P>ix-5»*tt**«9W4, 
LT01JX.I4 S r MgO, AhO., Eu^. 
(Oi ?te&mmtV>i, tV^iCaCO., SrCO,, B 

Mk&mt Lxmm.m.<r>mz\tmmm.. ^^<>m&. * 
tmmiz. l^„ < i*g 

L, 99. 9%W±T**>S^i:^4L<, 9 9. 9 9 
JEW*. il7E#ffl^iT 1 2 0 0°C«± 1 6 0 OtWTK) 



[0 0 2 5] *«ff*WKffl^e>ft5Sfttt«ttS;M<MC 
M-S3"Jro2ffiroEulcj;S^^5feSrS-rS/4\ 2ffi<so 

^3g**S^I«MT*>-5o *ftS^itLT, Mn, Z 

r, Nb, Pr, Nd, Gd, Tb, Dy, Ho, E 
r, Tm, Yb, RXfL u A>Cj/«C58¥«t «J m\itltz'Pt£ 

.[0 0 2 6] «3ttt*jfe«b»c*jv^r* 

ZkhXZZ. *fc, *C*ttRWK:7?y 

[0 0 2 7] 2tt£®, f+Sffl, #ttffi»J(DlHfc*S0>«l 
; e/^i:r/u?^?>**[7^colt.^/uic^(iiS i : if 

ISf a «igfi s r a l ! O) 9o¥«4&£ t ft 5 , ifcfi: 

520nml;f-^©fe5ifii*^t. 2 41 

■RTJ t *£&£©i|£^/U$c£l : 2-fft*?*)n = 2(Cftii^ 
gSric Lfc*§3\ * Vm<nm.m* l */w%Sltro(S«IE-e 

(4, ttii^ffi^A^^i-^t S r A 1 , O, OOflSfit^^ 

i^-frSr t tt?t5. l^fiHd, n = 1 . 7 5 0«5f, S 
Z<D£otmm*, {gfflSW, LEDfy 

#jtLra«s-e:'5-i*«»* lv\ 

[0 0 2 8] EP*>, Sfrffi^^^lSffllC^SI-^ri: 

[0 0 2 9] *iH8WO«*«BlC*JV^T. *3t»KHt 
2mm&.±.<T) (Mm Eu.Q,) O-n (A 1 
.-. B.) I 03*3fcfcflf$rjK£-S-ti:-Ci,fci\, M^Q&Otc 
i^ti/)!I^5 2liW±© (M lT , Eu.Q,) 
O-n (Al„ B.) rOiSjtftK^fi^^-tt-C^BJtR 
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[0 0 3 0] (LEDf77'l 0 2 1 2 0 2, 4 0 2, 
5 0 2) *IS«WKffl<,*feft.5LED?-y7 , i:li, (M 
Eu,Q„)0-n (Al,, B.) :O.M^ 

So MiK'J)5LEDfi'7'li 1 MOCVDSrglC 
«t 9 &4£±{C-03:x*; I n.AliGa ,-.-b N ({B U 0 
Sa, O^b, a + b<l) «0£fl2ttSft:&tt¥*ft: 

I S«£\ P I Nj»^p n^ft^SrW-fStf^fl? 
it. ^T-D^itfc5V>li^yyu^nlg^(7>>b«0!4?^f 

mm i=-#Ft»ig 1 1- s c t h x # s „ 

[00 3 1] Stffctfy 7A^b£«#ft:£i£ffl Lfc» 
£\ ^2111:11^7 7^ ir, *t°^/K SiC, S 

V 7A£ffM$*Sfc&(ai1f7r^ira4££ffl^-5;L 
t* 5 ffiU\ ^(DV-y y 4 ^WfcHZG a N, A 1 N 

{b#y ^A^^^^ffM^itSo n^y^A^^ 

38#»*s«:l6jJb ft i'gfiSro n MSflStf y 7 A^W 
f££ffM£-ttS«£ii, nlK-^htLTSi, G 
e, Se, Te, C^&ilS&A-f S 3 t U\ 

IK-^Kt'fc5Zn, Mg, Be, Ca, Sr, B 

p £ K— h £ K-7° LfcfcttT-fi p Sfb Uc < v 
fcpfK-^HAIi:, ^iCfcSJnjR, {SigS^H 
fiB*K»7*9 X-vflMrtjfC «£ 9 T=-/H-S :it'p Sib 

[0 0 3 2] &(C, ^Siit^ft:!>iA-ifS:^ 
7*7-1;: «t 9 M£7/u-# y h-rs^\ XttJJ5feffi± 9 t 

>• mfrwmMwm-r s * 7 7 -r ^-ic«t 9 -7 

:Sfc#y -7A^b^#J^W(*T*fcS LEDf7 7'5:M 

[00 3 3] 3Mi3gw«)«3t3Sttlci3i >-c^«t < mit 

LXm^m^m^tm&lt 3 6 0 n m£Lh 5 3 0 n mJW 



"F?)W* L < , 3 8 0 n mJW.h 4 9 0 n m«T^ ; «t 9 ,4? 

It LT, 3g3t3£Ero#ltS:J:*»lfii±S-frSti(>lc:«i, 4 
0 0 nm«±4 7 5 n mWT#£ felC#?3: Lt,\, *I5@?g 

^-r„ 4 1 0 n m(^i£ir t*— 7 LEDfy 
^fero^T-fct), 5 2 0 nmft-iSlCf— 7£#o5g 
ftri? L E D f - 2/ 7°(C X. o TKl£ £ ft fc3bfe^fCCD3gftT' 
fcS„ fc*5. 4 0 0 nm*iff)^«SlJ > **MUfc& 
^tffc*^3t#iKA^fecoM*<o^.w^fei45r^-rs d t 

[0 0 3 4] 0 2 0 3, 4 0 

3) 0 2 0 3, 4 0 3iLTfi, 

LEDf -771 0 2, 2 0 2, 5 0 2©®ii:©t-? 

t«>*s*«>feix5. ^e^Si: LTfiO. Olcal/ 
cm'/cm/CHiiSjffSK, £ 9#* L< 110. 
5c a l/cmVcm/tWlffc^ fl3*H4 

flO^mEU:, <P4 5 tf mWTT'feSo r0>J:?fci* 
at£!7^ir-i LTAWftCtt, ft. &£, Tyu? 
-!7A^o^JiS.t) t ^:nfe(0'g'^Srffl^jt#«'l4i7'i'-lr 
— *s*»ffe*vS 0 d«5«t5ft**tt!7>f-ir— tt, #LE 

-Kft<t*t, zu^-xyTjyy'mmcxixmg, 

[0035] 17 >■ h • y — K 1 0 5 ) y 
— K 1 0 5 i LTfi, LEDf ^71 0 2 £ifiB£-y:5 

7C^S^fcntf^V\ LEDf j-7'lrlMlL 

•v7>-h- y-K5fLED5 L y7'©*iil;®i LTflJffl 

^-f-\r-«?i:©gSttttiS**P,ix5. ^/c, ^l7^h- 

y - k±o* 7/rttLEDf 7 7irieg-r 5 t 

S'jossfty-f xf— K^ferojfejct 9 »flaA*r-*-5 d t z 
mk-fzzttfx-zzo 

[003 6] LEDf-7 7"l02i:?7^h - U-Kl 

05©* •yy'tnmmimmimmmte mz&^xrr o 

rt^T*#5„ ^flsfltjtctt, 3i^+->^fli, TvV^m 
flg^-f 5 K«HIB4ifas*lf feixSo 7^-^^i7 
>-LEDf : -j/7 a ft ( J:'|CJ;9^7>' h • y-Kir^l 1 ^-^ 

5dt^T*tSo ^felc, %%¥4ir-Y<»%Mmm 
Srf6]±$-frSfc*»CLED^y7°^ISffl$ixS^7>' h 
• y-KO|gffiSrMB#ct L, ^BtcSWaBg*«pfc-ti: 
TfcgV. d^lJr^oSEfi^fi, 0. 1SW10. 8 
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WM&tilb LTI4 3 0 0 u Q • c mWTdWS L < , 4 
•9W£L<f4, 3 Q • c mtlTT'$)5„ ifc. -r^V 
h • y - Y±.\zmn<0 LED?-? ■7Z®W.irZ®&tt s 

LED?-?7frh(D%mkK%<teztzwmmm-£. 

1^- ktf#ibt>tiZo AftWfctt, 0. 01cal/c 
mVcm/t«liWJL<J;W«L<IJ 0. 5 c 
a l/cm ! /cm/ta±f&5. Ztlb<D&ft$:ffi 
tz-rtmtLXtt, tt, ft. 

[003 7] (>r v*— • y — k i 06) • y 

- Kl 0 6 t LTf4, v^yh - U-K10 5±tCffig 
tStl1ZLED??7l 0 2 irSSttS^fc#«tt7-f 
1 0 SirogtlriStOTfcS. -^^y h • y — K± 

^m^LED?-?y^mitzm^^ frmrnvkv^-Y 
6 0 ^fr^tctt, ■ y- K^<b«yx5{c^o 

T, -fW— • y — Kro^^r-lr-^vxw^^^-frSiS 
Ii»i«^t<t5:t''ii'iaotv^yh • <j — 

©SM*iSffi<0lS£ 14, **ttSr#« LT1. 6S«±1 
OSWTWS U\ •Ot-. y- K0>*SB«&8* 

^ftitro-f • y - Kfc»j*£tffc*fc-< 

\>\ £P>icf4, >fyt- • y-K«:ff*>Sc#J&J5fc«» Ml 
[0 0 3 8] -f>t-- y-Kli, »mt4!7'r^-T-fo 
0 0 ix Q • c m^TiW* L < , 4 "9 & S L < 14 3 i* Q . 

f4, «, m/wmRvm. mz*-? 

[00 3 9] 5 0 1) « 

wizmi<^bnz>=>— T<< >?%>i o i, 5ouit * 

KfflSlt 1 0 4 t figiJlC-v £ v K • y — Ktf># -y T^lc 
sxilbtiZijiDX'for) led? y7<n%]t*WferfZ>& 
%&&ft®'%tf'aft£inZi)<DX3bZo ^-? 4 >9% 
<r>Mcfctfitt&b LTI4, aurii, •> 

5„ S/t, t£tfc#J£^#£i£3;:,Hc4oT4 9 
Sr^-Twi: fc-C#5. A^W^ttfc^t LT<4, 

v'Bi^y^A. 1^^^, snug 
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[0 0 4 0] (*-*KSWl 0 4, 4 0 4) =e—/l> K 
SMt 1 0 4 (4. »jfc*V KOttfflffl$lCj£: CT L E 
D?-?yi 0 2, ^SttF'f-f- 1 0 3, %%4M(ft<$ 

tz#>\z.WLrtZ>ZbfrX'%Z> 0 t-zl'KWli, SH^W 

£*r * * 5 t ic 4 o xmm fa z m^-r z t a* x z z, 
(cii^-rct^-c-#5„ *-A/KSBtio4 
5^t^r-#5o t^oT, *-/u Kawti o 4 

[0 0 4 1] KM 1 0 4 (D&fcMtfnt LT 

(4, ±t L-CiJK^->^Bg, ^!)7fc s/ja-yft 

tiifb LtL&t£Z>mt*m^XteJ&£lkXi>&.\,\ :© 
^Mttft < 4 5 b'<D&Wtf'pt£\, ^XfTJ 
*— Fb-tZZb&X'ZZ. 4fc, a»f*4:#i:LT* 
-/> CWWSrfflv^T^j* 

[004 2] (S^^g) *K*B9la>%££B&- LED 

t'gfrSW^»c«^eSriea^-fr7tLED«^SrotR 
B&WfEt*fiJt$rH4(c:^-t-c 14 (A) 14, LEDf ^7* 

4 o 2 <D%ftfi±.*-/u mttwcibmcmyttiajkitvo 
%tm&zntz&mm.*%.<<tLi><nx'tb*) . 14 

(B) (4, 3-f y ^ft±i;^~/i, 0 4 5: 

ag^fctWT'fcS,, Sfc, 04 (C) (4, 

4 0 2#&#1-SffirojgH#|pJ©*K£»3fcttS3fc0jK 

[0043] leds^b, mmm'&X'hz&ft®®, 
t£ b' b nm.mzm.wt $ 5 . maftniss^ » c,<om tt^/^ 
\c£^x%Kmw&mmiz.&tT£itzm*&birzzb 

W(-tetS$-ti:-5RAM (Random, Access, 
Memory) £ , R AMJCSStt^tuSx— ffah&ft 
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£{fli;L3„ R£1Hf!iij$Plsl&tt, R AMlcKttteftSr 

- * 7j> e> * mm zmw-LX'^*. t* 

"C, ift^*«* J.o*|1IJ/j: t'lcioi *r t ffigc«:9l < it?* 
[0 0 4 4] (mftftftim) 0 5ll*K3BfH<O«3tSfi 

ma-v- h5 0 6 i^^rs-frs. *vMi"<'f >v-mm 

tmzmSL'>— h 5 0 6ClftftifS*J'- Hfc5 0 1 
SftfcM8W#R0>&JRaHR5 0 3rtCLEDf S'7'5 0 
rI-^jt#LLED^-y7'5 0 2 ri^it ZtltzWfa 5 0 3 

[0 04 5] jfcg&*%3£B£ LTflJffii-Sli^tt, «Jt 

«5 o 4<n±m±\cmyt&mn&'<*->i>Wf$.£tiiz 

tltltROM (Read On Memory) ii' 

e d f- y t^i^iiciot. s^masro 



(4{&a->- K^vMi^3t«wi£ffi±jcaS»t5 r tarn 

[0 0 4 6] L-CifiJffl-fSJg^tt. fl-il? 

£ zfrLxmjtm&ftwgtmttztiz tz 

m/£3&ytmwb£-&z>zbtfx*£zt><oxhz. wt, 
^m^m<Dmmm^\,^xm.m-ti,A\ -Jtm&wit^fc 
tto&mm<Dwzmfeztizhv>X'\±t£^zb\±mo$.X' 

[0 0 4 7] 

mmm] mmm\) %%m*b L-cijattr-*** 

4 10nm(OGa InNtiM^fc, LEDf 
tt< )5fe#$*fcf-7 r-Yir S«±(CTMG (t-y^fvu 
#y?A) TMI (MJ^f/Kyv'aA) ;# 

S»#*&U t K-/^S#*£^yT;tf*i*(;: 
jffiU MOCVDffiflft^!) ^A^fb^^flcSrj* 
SlStfiri:!;: J: K-/<yF^iLT 

pS!^3f^«^m4 0 0lCW±T'T--^$-frT 

foS„ ) 

[0 0 4 8] ai5'^:^c£0pn#i|y»tt*ffi£*ffi 

t LTLEDfyT'Sr^J-tfc. 
[0 0 4 9] igy y*LfcjH»y — A©*Jjg|c 

isffimX-y-f *yf-f >^ Lfc. LEDf y ycD«- 

^t^-^^ h • y — KRtM v^-— • y — Kt, 

[00 50] *Jfe»Kli. ^irUT, SrCO 

3&0. 9 5 2t/K Al : O>?r0. 9 8 8^K E u: 
OjStO. 0 1 5^ Dy-0.^0. 0 0 7 5^1/, 
TmjO.SrO. 0 0 1 5 ^r/URtfH, B O, % 0 . 0 24 

/HPf Xf. 1 4 0 0 "CT- 5 H#m^fi)c L^^@^fi)cp D a £ 
mGD(S r». 
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[0 0 5 1 ] B)H £ ixtz ( S r » « 2 E u ».«:. D y «...* 
T m».™« ) O • (A 1 u.™ B» »,2 )* Oi '^.it^n% 7 0 It 

utms. ^5t?jf->mn§i 2 oimi®££<&&Lxx7v 

?6*f±«^ff^^$tlt»Jl§^ 130tl B#Ffl-C5f 
itZ-ttlo iHTLEDf jz/ilcSJlSOM©?! 

fc 0 tits, =1-^-0 VmaZs LED^--y7 > (C[6]7i»o 

lCLED^ ; y7'^*14«3t#iK^a5^, Tk^&tf 

fey - K7U-A^tfA Ulfttt^tf^tttJlMSrigA 
St 1 5 0 < C5^|c-Cf^k$-frt„ 

[00 5 2] r 5 LT#^tt7t^3ttt^*-t-5^3ty'l' 
ah- K£Rf^iC 3 B^a-hfl-ftMW LtzttMX'&ft 

->"<03gftfe;>5"#ibftfc 0 ^fc, ^?t**(i7. 8 2 
2 1 mc d/m'-efoofc KSrJI^l 0 

0 0 ftr^MizmmwmmigzmTg. l/c t - 51s t 

[00 5 3] (itmm 1 ) ibfe^SS: (S r E u 

0.03 D y 0.015 Tmo.003 ) O • (A 1 0.988 Bo.012 JiOlS 1 

f>ZnS : CuiLfcW^li, 1 t H!«l=: L-T|g 

^(e:Jott££g)W£ii v 3 8mc d/m = T-fcofc 0 ^ 

*y-r?f- K«raa*i o o o^sm^ici^ws^jtf 

Z n S : C u**«J«^*{bL-CV^. 

[0054] (Utew 2 ) *«aiwo5»3t^>r?i— K£ 

04 (A) L E DSE^tgtCflJ/fi Lfc„ 

(S r.si Euo.03 Dy..«s Z r«» )0'1.75(A1 

».™ B»»* )= O, <k LfcJSWUiUJfiffil 1 iridic LT 

£ f ^ p« v He J: ti Hfe(c>tfe Lfc •> y = > =i\Mc j; o 

-fit) 8- 



SrW<fc£-lt L E Dft^««r»A$«fc. :©LE D»ij* 
«c^-frT L E D£nMttK&fllJ& L£ 0 L E DlR^Sfc 2 

[0 0 5 5] 

(M-,-, Eu,Q n ) O-n (Ah, B.) -.Oi'&ftM 

[0056] *mmwi*. a <o mm&. ^m<o 

Upt^-fTl— K<!:-r 5 rt^-CtSw ilCJOxT, LE 

[0 0 5 7] *Ji38Wro»**3©«riEfci-Swi:lcj: 
[0 0 5 8] 

imi] mitt. &yms.<om&.#)m&mx'h5. 
[0 2] 0 2H. t&nmytmmo&jmmtiamx-h 

[0 3] i3ii, *m%m<nQ%*^9 h/pro— ^Sr 

[04] 04 (A) , (B) , (C) (4, t-n^tb* 
[0 5] H5f±, »*3SaSrfiJfflLfcLED**36B 

1 0 1, 40 1, 50 1 • 

1 0 2, 202, 402, 502 - • • LEDf 
103, 403, 203 - • • ^fliti^-f ir— 
1 0 4, 4 04- • • ^e— /U KSWt 



105 • • 


• h - y — k 


1 0 6 • * 


• >r • y - k 


2 0 1 • • 




2 0 4 • • 




2 0 5 • • 




4 0 5 • • 




5 0 3 • • 




5 0 4 • • 





, WH^F 1 0- 1 1 2 5 5 7 



5 0 5, 5 0 7- • • mmvs 5 0 e • • • ta-^- k 



v 
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